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Description 

BACKGROUND OF THE INVEhTTION 



5 Reld of the Invention 

[0001] The present invention relates to a photosensitive conrtposition and a ptanographic printing plate precursor 
using the same. More specifically, the present invention relates to a photosensitive composition useful as a photosen- 
sitive layer in a negative ptanographic printing plate precursor and a negative planographb printing plate precursor 
10 using the photosensitive composition. 

Description of the Related Art 

[0002] Conventionally, a plate having a lipophilic photosensitive resin layer provided on a hydrophilic sukistrate has 
15 been used widely as a planographlc printing plate precursor, and a desired printing plate is obtained by a plate-making 
method which usually involves masked light exposure (surface light exposure) via a lithograph film cvid then removing 
non-innage regk>ns by dissolution. 

[0003] In recent years, digitalization techniques which involve electronk: processing, accumulation and output of 
image information with a computer are spreading. A wide variety of new image output systems compatible with the 
20 digitalization techniques came to be preurticaify used. As a result, there has been demand for computer-to-plate (OTP) 
techniques of producing a printing plate dlre<^ by scanning a highly directional light such as a laser light according 
to digitalized image inforrriatron without a lithographic film, and it is an important technbal problem to provkle a piano- 
graphic printing plate precursor adapted to these technk^ues. 

[0004] As the planographk: printing plate precursor capable of such scanning exposure to light, a planographk: print- 
25 f ng plate precursor comprising a hydrophilic substrate provided thereon with a lipophllk: photosensitive resin layer (also 
referred to as the photosensitive layer) containing a photosensitive compound capable of generating active species 
such as radicals or Brensted acid upon exposure to a laser light has proposed and broughtto market This planographlc 
printing plate precursor is subjected to laser scanning according to digital information to generate active species acting 
on the photosensitive layer to cause physical or chemical change, thus making the layer Insoluble, and then subjected 
30 to development treatment to give a negative ptanographic printing plate. 

[0005] A ptanographic printing plate precursor wherein a photopolymerizable photosensitive layer containing a pho- 
topolymerization initiator excellent in photosensitization speed, an ethylenrcally unsaturated compound capable of ad- 
dition polymerization, and a binder polymer soluble in an alkali developing solution, and if necessary an oxygen-im- 
permeable protective layer, are disposed on a hydrophilic substrate is known (see, for example, Japanese Patent 
35 Applteation Laid-Open (JP-A) No. 10-195119). This planograph» printing plate precursor is superior in productivity, 
can be easily developed, and Is excellent in resolution and inking property, and can thus be used to produce a printing 
plate having desired printing performance. 

[0006] As the binder polymer, organk: polymers capable of alkali development, such as methacrylk; add copolymers, 
ecrylk: ackl copolymers, itaconfe acid copolymers, crotonk; acid copolymers, maiek: acid copolymers, and partially 
40 esterified maiek: acid copolymers have been used (see, for example, J P-A Nos. 59-4461 5 , Japanese Patent Applk^tion 
Publication (JP-B) Nos. 54-34327, 58-12577, 54^25957, JP^ Nos. 54-92723, 59-53836, 59-71048 and 2002-40652). 
[0007] For improvements of coating property, stability with time and printing durability, techniques wherein poly- 
urethane resin having an allyl group is contained as a binder polymer are disclosed (see, for exannple, Japanese Patent 
No. 2712564). 

45 [0008] At present, however, a photosensitive composition capable of high sensitive recording, excellent In storage 
stability (raw stock storability) and capable of high printing resistance upon applk»tion to a negative planographlc 
precursor is not obtEuned. ^ 

SUMMARY OF THE INVENTION 

50 

[0009] The present invention is to solve the problems in the related art descnl^ed at>ove, and to achieve the following 
objects. 

[0010] A first object of the present invention is to provide a photosensitive composition which is highly sensitive, 
excellent in storage stability (raw stock storability) and useful as a photosensitive layer of a negative planographk: 
55 printing plate precursor. 

[0011] A second object of the present invention is to provide a negative planographte printing plate precursor which 
is capable of highly sensitive recording with an infrared laser and excellent In storage stability (row stock storability) 
and printing durability. 
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[00121 The objects have been achieved by the following photosensitive connposition and the planographte printing 
plate precursor comprising the photosensitive composition in a photosensitive layer. 

[0013] A first aspect of the present invention is to provide a photosensithre composition comprfsing an infrared at>- 
sorbing agent a sulTonium salt polymerization initiator, a polymerizable compound having a urethane skel^n and a 
binder polymer. 

[0014] A second aspect of the present invention is to provide a planographte printing plate precursor comprising a 
photosensitive layer disposed on a substrate, wherein the photosensitive layer including the photosensitive composition 
of the present Invention. The planographic printing plate precursor preferably has a protective layer. The photosensitive 
layer and the protective layer are disposed on the sut>streite in this order. 

[0015] The phrase "disposed on a substrate in this order* means a photosensitive layer and a protective layer are 
arranged on a substrate in this order, but this phrase dose not deny the presence of other layers (for example, an 
intermediate layer, a t>ack coat layer, etc.) arranged in accordance with spedtic objects. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 

Fig. 1 is a schematic diagram showing one example of DRM Interierence wave measuring instrument for measuring 
dissolution k>ehavior of a photosensitive layer. 

Fig. 2 is schematic diagram showing one example of measuring electrostatic capacity used in evaluating the per- 
meation of a developing solution Into the photosensitive layer. 

Rg. 3 is a side view showing the concept of a brush graining step used in mechanical surface roughening treatment 
in preparation of a sutistrate of a planographic printing plate precursor of the present invention. 
Rg. 4 is a graph showing one example of an altemati'ng waveform electric current waveform used in electrochemical 
surface roughening treatment in prepcvation of the substrate of the planographic printing plate precursor of the 
present invention. 

Rg. 5 is a side view showing one example of a radical cell used in electrochemical surface roughening treatment 
using an alternating current in preparation of the substrate of the planographic printing plate precursor of the 
present invention. | 

Fig. 6 is schematic diagram of an anodizing device used in anodizing treatment in preparation of the sut^strete of 
the planographic printing plate precursor of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] Hereinafter, the photosensitive composition and the planographic printing plate precursor of the present in- 
ventions will be descrit>ed in more detail. 

[Photosensitive composition] 

[001 8] The photosensitive composition of the present invention comprises an infrared at>sorbing agent, a sulfbnium 
salt polymerization initiator, a polymerizable compound having a urethane skeleton and a binder polymer. 
[0019] Hereinafter, the respective components contained in the photosensitive composition are descrit>ed. 

(Polymerizable compound having a urethane skeleton) 

[0020] The photosensitive composition of the present invention comprises a polymerizable compound having a ure- 
thane skeleton. 

[0021] The polymerizable compound having a urethane skeleton is an addition-polymerizable compound having 
least one urettiane linkage and at least one ethylenksUly unsaturated bond. The polymerizabte compound may have 
at least one urethane linkage, and may also have two or more Dnkages. The polymerizable compound has two or more 
ethylenically unsaturated bonds. The polymerizable compound occurs in chemical forms such as monomers, prepol- 
ymers, that is, dimers, trimers and oligomers, as well as mixtures and copolymers thereof. 

[0022] The polymerizable compound having a urethane skeleton according to the present invention is preferably a 
urethane type addition polymerizable compound produced by using an addition reaction of an isocyanate with a hydroxyl 
group, and examples thereof include vinyl urethane compounds containing two or more polymerizable vinyl groups in 
one molecule, whk:h are prepared by adding vinyl monomers containing a hydroxyl group shown in formula (1) below 
to polyisocyanates having two or more Isocyanate groups in one nrK>lecule as described In JP-B 48-41 708. 
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CH2 = C(R4)CXK>CH2CH(R5)OH 



(1) 



[0023] In formula (1) R4 and R5 each Independently represent H or CH3. 
^ [0024] The urethane acrylates as desoibed In JP-A No. 51 -371 93. JP-B Nos. 2-32293 and 2-1 6765, and the urbane 
compounds having an ethylene oxide-type skeleton d^crlbed in JP-B Nos. 5&49860, 56-17654, 62-39417 and 
62-39418 are also preferable. Addition-polymerizable compounds having an amino structure or sulfide structure in the 
molecule as described In JP-A Nos. 63-277653, 63-260909 and 1-105238 can be used to prepare highly sensitive 
photopolymerizable compositions. 

[00251 In addition to those descrik>ed above, the respective compounds mentioned below are also preferably used 
in the photosensitive composition of the present invention. They are urbane aoylates M-11 00, M-1200, M-121 0 and 
M-1300 manufactured by Toagosei Co., Ltd., urethane acrylates EB21 0, EB4827. EB6700 and EB220 manufactured 
by Daicel U.C.B.. UVrTHANE-782, UVITHANE-783, UVrrHANE-788 and UVnrHANE-893 manufactured by MORTON 
THIOKOL Inc.. Art Resin UN-9000EP. Art Resin UN-9200A, Art Resin UN-9000H. Art Resin UN-1255, Art Resin UN- 
5000. Art Resin UN-2111 A. Art Resin UN-2500, Art Resin UN-3320HA. Art Resin UN-3320HB. Art Resin UN-3320HC, 
Art Resin UN-3320HS, Art Resin UN-6060P. Art Resin UN-6060PrM, Art Resin SH-380G. Art Resin SH-500 and Art 
Resin SH-9832 manufactured by Negami Kogyo Co.. Ltd.. NK ollgo U-4H, NK ottgo LMHA. NK oligo U<4P. NK oligo 
U-4PA, NK ollgo U-4TX, NK ollgo U-4TXA. NK ollgo U-6LHA. NK oligo-6LPA-N. NK oligo U-6LTXA. NK ollgo UA-6ELP. 
NK ollgo UA-6ELH. NK ollgo UA-6ELTX. NK oligo UA-6PLP. NK ollgo U-6ELP. NK oligo U-6ELH. NK ollgo-SMDA. NK 
^ oligo U-8MD. NK ollgo U 12LMA. NK oligo U-12LM, NK oligo U-6HA. NK oligo U-108A. NK oligo U-1084A, NK oligo 
U-200AX. NK ollgo U-1 22A. NK oligo U-340A, NK oligo U-324A and NK oligo UArl 00 manufactured by Shin-Nakamura 
Chemical Co.. Ltd., AH-600. AT-600, UA-306H, AI-600. UA-101T, UA101 i. UA>101 H, UA-30GT, UA-3081, UF-8001 and 
UF-8003 manufactured by Kyoeisha Chemical Co., Ltd. 

[0026] Hereinctfter, examples (M-1 to M-27) of the polymerizable compound having a urethane skeleton used pref- 
^ erably in the present invention are described, but the present invention is not limited thereto. 
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[0027] The potymerizable compounds having a urethane skeleton according to the piesent invention may be used 
alone or in combination thereof. The polymerizable compounds having a urethane skel^n may be used cUone or in 
combination with other polymerizable compound(8) described later. 

[0028] The ratio of the polymerizable compound blended In the photosensitive composition is advantageously higher 
for sensitivity, but if the ratio is too high, this causes undesirable phase separation, problems in process caused by the 
adhesion of the photosensitive layer (e.g., defects in process caused tyy transfer and adhesion of conrtponents in the 
photosensitive layer), and precipitation from the developing solution. From these viewpoints, total amount of the addi- 
tion-polymerizabte compounds (i.e. the addition-potymerizable compounds having a urethane skeleton and the optional 
used other addition-polymerizable compound(s)) is preferably 5 to 80% by mass, more preferably 25 to 75% t>y mass, 
based on nonvolatile components in the photosensitive layer. The ratio (ratio by mass) of the polymerizable compound 
having a urethane skel^on to other polymerizable compound(8) is preferably 1 0/1 to 1 0 /4. more preferably 1 0/1 to 1 0/2. 

-Other polymerizable compounds that can be simultaneously used- 

[0029] The other polymerizable compound whteh can be used in combination with the polymerizable compound 
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having a urethane skeleton in the present invention is an addition-polymerizable compound at least one ethytenically 
unsatuFBted bond. The addition-polymerizable compound is selected from compounds each having at least one (pref- 
erably two or more) ethytenically unsaturated bond(s). A group of such compounds is known widely in the Industry, 
and in the present invention, these compounds can be used without any particular limitation. These compounds occur 

s in chemical forms such as monomers, prepolymers, that is. dimers, trimers and oligomers, as wen as mixtures and 
copolymers thereof. Examples of such monomers and copolymers include unsaturated carboxylic adds (e.g., acrylic 
add, nrtethacrylic add, itaconic add. crotonic add, isocrotonic add. maleic add, etc.) and esters and amides thereof, 
and prof erably used among these compounds are esters between unsaturated cart>oxylic adds and aliphatic polyvalent 
ateohols and amides between unsaturated carboxylic adds and aliphatic polyvalent amines. Also preferably used 

10 among these compounds are unsaturated cart>oxylates having nudeophilic substituent groups such aa a hydroxyl 
group, amino group, mercapfio group, etc., addition-reaction products of amides with monofunctional or multifunctional 
isocyanates or epoxy cornpounds, and dehydratton corKtensation reaction products of amides with monofunctional or 
muftifunctional cart>oxylic adds. Also preferably used among these compounds are unsaturated cartK>xylates having 
electrophific substituent groups such as an isocyanate group, epoxy group, etc., euJdrtion-reacdon products of amfetes 

IS with monofunctional or multrfundional alcohols, amines or thiols; unsaturated carboxylates having releasing substituent 
groups such as a halogen atom, tosyloxy group, etc.; and sut>stitution-reaction products of amides with monofunctional 
or multifunctional alcohols, amines or thiols. Use can also be made of a group of those compounds wheroin the above- 
described carboxylic adds have been replaced by unsaturated phosphonic adds, styrene, vinyl ethers, etc. 
[0030] As the ester monomers between aliphatic polyvalent alcohols and unsaturated caft>oxylic adds, the acrylates 

20 indude ethylene glycol diacrylate, triethylene glycol diacrylate, 1 ,3-butane diol diacrylate, tetramethyiene glycol diacr- 
ylate, propylene glycol diacrylate, neopentyt glycol diacrylate, trimethylol propane triacrylate, trimethylol propane tri 
(acryk>yloxypropyl)ether, trim^ytol ethane triacrylate, hexane dk>l diacrylate, 1 ,4-cydohexane diol diacrylate. tetrae- 
thylene glycol diacrylate, pentaerythritol diacrylate, pentaerythrftol triacrylate, pentEierythrftol tetracrylate, dipentaer- 
ythritol diacrylate, dipentaerythritol hexacrylate, sorbitol triacrylate, sorbitol tetraciylate, sorbitol pentacryiate, sorbitol 

25 hexacrylate, tri(acryloyloxyethyl) isocyanurate, polyester acrylate oligomers, etc. 

|P031 ] The methacrylates indude tetramethyiene glycol dimethacrytate, triethylene glycol dimethacrylate, neopentyl 
glycol dimethacrylate. trimethylol propane trimethacrylate, trimethylol ethane trimethacrylate, ethylene glycol dimeth- 
acrytate, 1 ,3-butane diol dimethacrylate, hexane diol dimethacrylate. pentaerythritol dim^»:rylate. pentaerythritol 
trimethacrylate, pentaerythritol tetramethacrylate. dipentaerythritol dimethacrylate, dipentaerythritol hexamethacrylate, 

30 soriDitol trimethacrylate. sorbitol tetramethacrylate, bl8{p-(3-methacrytoxy-2-hydroxypropoxy)phenyQdim^hyl m^- 
ane, bis{p-(methacryloxyethoxy)phenyl]dimethyl methane, etc. 

|P032] The itaconates indude ethylene glycol diitaconate, propylene glycol diitaconate. 1 ,3-butane diol diitaconate, 
1 ,4-butane diol diitaconate, tetramethyiene glycol diitaconate, pentaerythritol diitaconate, sorbitol tetraitaconate, etc. 
Thecrotonates indude ethylene glycol dicrotonate, tetramethyiene glycol dk»'otonate, pentaerythritol d»rotonatB, sort>- 
35 itol tetradicrotonate, etc. The isocrotonates indude ethylene glycol diisocrotonate, pentaerythritol diisocrotonate, sort>- 
itot tetreUsocrotonate, etc. Tbe maleates indude ettiylene glycol dimaleate, triethylene glycol dinnaleate, pentaerythritol 
dimaleate, sorbitol tetramaleate, etc. 

[0033] Other proferably used esters indude, for example, aliphatic alcohol-tiased esters as descnl^ed in JP-B Nos. 
46-27926, 51-47334 and JP-A No. 57-196231 ; those having an aromatic skeleton as described in JP-A Nos. 59-5240, 
40 59-5241 and 2-226149; and those having an amino group described in JP-A No. 1-165613. The ester monomers can 
also be used as a mixture. 

[0034] As the monomers, the amides between aliphatic polyvalent amines and unsaturated cart>oxylic adds indude 
methylene bisacrylamide, mettiylene bis-melhacrylamide, 1 ,6-hexamethylene bisacrylamide, 1 ,6-hexamethylene bis- 
methacrylamide, dietiiytene triamine trisacrylamide, xylylene bisacrylamide, xylylene bismethacrylamide, Preter- 
ms able examples of other amkle type rm>nomers indude those having a cydohexylene structure deserted in JP-B No. 
54-21726. 

[00351 Other examples indude multifunctional acrylates and melhacrylates such as potysesteracrylates and the 
epoxy acrylates obtamed by reacting epoxy resin with (meth)acrylk: add as described in JP-A No. 48-64183, JP-^ 
Nos. 49-43191 and 52-30490. respectively. Specific unsaturated compounds as described in JP-B Nos. 46-43946, 
so 1-40337 and 1-40336, and vinyl phosphonk: acid-type compounds as described in JP-A No. 2-25493 can also be 
mentioned. In some cases, a structure containing a perfluoro£dkyl group as described in JP-A No. 61 -22048 is preferably 
used. The photosetting monomers and oligomers described in the Joumaf of Japanese AifftesrvB Socieiy, vol. 20, No. 
7, pp. 300-308 (1984) can also be used. 

[0036] Details of method of using these addition-polymerizable compounds, for example, the structure thereof , single 
55 use or use in combination thereof, and the amount to be used, can be arbitrarily determined depending on the desired 
performance and design of the final material insofar as the polymerizable compound having a urethane skeleton is 
used as an essential component. 

[0037] For example, they are selected from the following viewpoints. From the viewpoint of photosensitizing speed. 
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the additional-potymerizable compounds preferably have many unsaturated groups in one molecule, and In many 
cases, they are pr^erably k>ifuncdonal or nnore. In order to increase the strength of Image areas, i.e., the cured layer, 
the compounds are preferably trifunctlonal ormore. It is also eff ecth^ to use a method of controlling both photosensftivny 
and layer strength by combined use of compounds (e.g., acrytates, ntethacrytates, styrene type compounds, and vinyt 

5 ether type compounds) having different functionalrties and different polymerlzatile groups. The hlgfwnolecutar com- 
pounds or highly hydrophobic compounds, though being excellent in photosensitivtty and layer strength, may be un- 
desirable in some cases when considering developing speed and precipitation in the developing solution. The metfiod 
of sefec^'ng and using the addition-potymerizable compound is an important factor for compatibility and disperstbiDty 
with other components (e.g., a binder polymer, an initjator, a coloring agent, etc.) in the photoser)sitive layer, and the 

10 compatibility may t>e improved by, for example, using a lowpurity compound or a combination of two or more com- 
pounds. When the photosensitive composition is used In a planographic printing plate precursor, a specific structure 
can be selected for tf^ purpose of improving adhesiveness to a substrate or an overcoat layer, described later. 
[0038] From the viewpoints of the degree of inhibition of polymerization by oxygen, resolution, fogging, a change in 
reflectance, and surface adhesion, a suitable structure, compounding and amount thereof can be arbitrarily selected 

IS in the method of using the addition-polymerizable compound. When the photosensftlve composition is used in a pla> 
nographic printing plate precursor, a layer structure and a coating method such as undercoating artd overcoating can 
also be carried out as necessary. 

(Infrared absorbing agent) 

20 

[0039] It is essential that an infrared absorbing agent is used in the photosensitive connposition of the present inven- 
tion. The infrared ak>sorbing agent has a function of converting absorbed infrared rays into heat By this generated 
heat, a polymerization initiator (radical generating agent) described later is thermally decomposed to generate radicals. 
The infrared absorbing agent used in the present invention is preferably a dye or pigment having an al>sorption max- 

25 imum at a wavelength In the range of 760 to 1,200 nm. 

[0040] The dye may tie any known commercial dye including those described in publications such as S&vyo BhuBn 
(Dye Handbook) (published in 1970 and compiled tsy the Society of Synthetic Organk: Chemistry, Japan). Examples 
of such dyes include azo dyes, metal complex salt azo dyes, pyrazolone azo dyes, naphthoquinone dyes, anthraqui- 
none dyes, phthalocyanine dyes, cart>onium dyes, quinone imine dyes, methine dyes, cyanlne dyes, squarylium dyes, 

30 pyryfium salts, and metal thiolate complexes. 

[0O41] Preferable dyes include cyanine dyes such as those descrft>ed in patent documervts such as JP-A Nos. 
5a-1 25246, 59-84356. 59-2Q2829, and 60-78787. and the m^ine dyes described in JP*A Nos. 58-1 73696, 58-1 81 690, 

58- 194595, etc.. Further, the naphthoquinone dyes described in JP-A Nos. 58-112793, 58-224793, 59-48187, 

59- 73996, 60-52940. 60-63744, etc., the squarylium dyes descril>ed in JP-A No. 58-112702, etc., arKi the cyanine dyes 
ss described in Britsh Patent No. 434.875 are also preferably used. 

[0042] The near infrared ray-absorbing sensitizers described in US Patent No. 5,156,938 are also preferably used. 
Also preferably used are the sut>stituted aryl benzo(thio) pyrylium salts described in US Patent No. 3,881 ,924; the 
trtnn^inethiapyryliiOTi salts described in JP-A No. 57-142645 (US Patent No. 4.327,1 69); the pyrylium type compounds 
described in JP-A Nos. 58-1 81 051 . 58-220143. 5&41363, 59-84248. 59-84249, 59-146083, and 59-146061 ; the cya- 
40 nine dyes described in JP-A No. 59-21 6146; the pentamethine thiopyrylium salts descrit>ed in US Patent No. 4.283.475; 
and the pyrylium compounds described In JP-B Nos. 5-13514 and 5-19702. Other prefereible examples of the dyes 
include the near infrared ray-absorbing dyes of the general formulae (I) and (II) described in US Patent No. 4,756.993. 
[0043] Other preferable examples of the infrared at>sorbtng dye in the present invention include specific indolenine 
cyanine dyes described in Japanese Patent Applk»tk>n Nos. 2001 -6326 and 2001-237840, as shown k>elow. 

45 



50 



55 




14 



EP1 449650 A2 




CFaSpg- 



[0044] Particularly preferable among these dyes are cyanine dyes, squarylium dyes, pyrylium salts, nickelthiolate 
complexes and Indolenlne cyanine dyes. The dyes are more preferably cyanine dyes and indolenine cyanine dyes, 
still mote preferably cyanine dyes represented by the following general formula (a). 



General formula (a) 




[0045] In the general formula (a). represents a hydrogen atom, a halogen atom, -NPhg. X^L^ or a group shown 
below. represents an oxygen atom, a nitrogen atom or a sulfur atom, U represents a hydrocartx>n group having 1 
to 12 carbon atoms, an aromatic ring having a heteroatom, and a hydrocart>on group having 1 to 12 cartion atoms 
containing a heteroatom. The heteroatom refers to N, S, O, halogen atom or Se. Xa~ has the same meaning as that of 
Zi- defined later, and represents a substituent group selected from a hydrogen atom, an alkyl group, an aryl group, 
a substituted or unsut>stituted amino group, and a halogen atom. 




[0046] Ri and independently represent a hydrocarbon group having 1 to 12 carbon atoms. For the purpose of 
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storabflRy of the coating solution of the recording layer, each of and is preferably a hydrocart>on group having 2 
or more cart>on atoms, and more preferably R** and R^ are linked to each other to form a 5- or 6-memben^ ring. 
[0047] Ar^ and Ar^ may be the same or different and each represents an aromatic hydrocartmn group which may 
have a sut>stituent group. The aromatic hydrocarbon group is preferably a benzene ring or a naphthalene ring. The 
substituent group is preferably a hydrocartmn group having 12 or less cartoon atoms, a halogen atom or an alkoxy 
group having 12 or less carbon atonr^. and may be the same or different and each represents a sulfur atom or 
a disdkyl methylene group having 1 2 or less cart>on atonns. and may be the same or different and each represents 
a hydrocart>on group having 20 or less cart>on atoms, wh'ch may have a substituent group. The substituent group is 
preferably an allcoxy group having 12 or less cart>on atoms, a cartjoxyl group or a sutfo group. R^, R^, P7 and R^ may 
be the same or different and each represents a hydrogen atom or a hydrocart>on group having 1 2 or less carbon atoms. 
Each of RS. R®. R7 and R^ is preferably a hydrogen atom because the starting material is easily available. Zar represents 
a counter anion. However, when the cyanine dye represented by the general formula (a) has an anionic substituent 
group in its structure and does not necessitate neutralization of the charge, Zar is not necessary. For the purpose of 
storability of the coating solution of the recording layer, Zar is preferably a halogen ion, a perchlorate ion, a tetrafluor- 
oborate ion, a hexafluorophosphate ion or a sulfonate ion, particularly preferably a perchlorate ion, a hexafluorophos- 
phate ion or an aryl sulfonate ion. 

[0048] Examples of the cyanine dyes represented by the genereU formula (a), which can be preferably used in the 
present invention, include those descnl^ed in columns [0017] to [0019] In JP-A No. 2001^133969. 
[0049] Other pref ereible examples of the infrared at>sorbing agent in the present invention include specific indolenine 
cyanine dyes described in Japanese Patent Application Nos. 2001-6326 and 2001-237840 supra. 
[0050] The pigment includes commercial pigments and those described in the Color Index (C. i.) Handbook, Saishin 
Ganryo Binran (Latest Dye Handbook) (published in 1 977 and compiled by the Japanese Society of Pigment Technol- 
ogy); Saishin Ganryho Oyo Gijyutsu (Latest Pigment Applied Technology) (published in 1 986 by CMC Publishing Co., 
Ltd.); and Insatsu Infd Gijyuisu (Printing ink Technotogy) (published in 1984 by CMC Publishing Co., Ltd.). 
[0051] Examples of the pigment Include black pignnents, yeltow pigments, orange pigments, brown pl^nents, red 
pigments, vk>let pigments, blue pigments, green pigments, fluorescent pigments, metallk: powder pigments, and other 
pigments such as polymer-binding dyes. Spedfk: examples of preferable pigments include insoluble azo pigments, 
azo lake pigments, condensed azo pigments, chelate azo pigments, phthalocyanine type pigments, anthraquinone 
type pigments, perylene and perinone type pigments, thioindigo type pignrtents, quinacridone type pigments, dioxazine 
type pigments, isoindolinone type pigments, quinophthak>ne type pigments, dyed lake pigments, azine pigments, ni- 
troso pigments, nitro pigments, natural pigments, fluorescent pigments, inorganic pigments, and cart>on black, whk^ 
is preferable among these. 

[0052] The pigments may or may not be subjected to surface treatment. Methods of su rface treatment Include coating 
the surface with resin or wax; albwing a surfactant to adhere to the surface; and bonding a reactive material (e.g., a 
silane coupling agent, an epoxy compound, a polyisocyanate, etc.) onto the surface of the pigment. These methods 
of surface treatment are descrit>ed in Kinzoku Seldten No Seishiisu To Oyo (Properties and Applcation of Metallc 
Soap) (Sachi Shobo); Insatsu Inld G/jyutsu (Printing Ink Technok>gy) (published in 1 984 by CMC Publishing Co., Ltd.); 
and Saishin Ganryho Oyo Gi/yutsu (Latest Pigment Applied Technology) (published in 1986 by CMC Publishing Co., 
Ltd.). 

[0053] The particle diameters of the pigments are in the range of preferably 0.01 to 1 0 ^m, more preferably 0.05 to 
1 |im, most preferably 0.1 to 1 pm, from the viewpoint of stability in the coating solution or uniformity of the photosensitive 
layer. 

[0054] In the method of dispersing the pigment, known dispersing machines used widely in production of inks or 
toners and dispersing techniques can be suitably selected. Examples of suitable dispersing machines include a su- 
personic dispersing devk^e, sand mill, attritor, peart mill, super mill, ball mill, impeller, disperser, KO mill, colloid mill, 
dynatron. triple roll mill, press kneader, etc. These are described in d^*l in the aforementioned Saishin Ganryho Oyo 
Ggyutsu (Latest Newest P^ent Applied Technotogy) (published in 1986 by CMC Publishing Co., Ltd.). 
[0055] The aforementioned infrared absorbing agents, along with other components, may be added to the same 
layer or to a separately provided layer in the resultant negative planographic printing precursor such that the optical 
density of the photosensitive layer at the maximum atisorption wavelength in the range of 760 to 1 200 nm is In the 
range of 0.5 to 1 .2 as a detennined by a reflection measurement method. The optical density is preferably in the range 
of 0.6 to 1 .15, from the viewpoint of sensitivity and curability of the formed film,. 

[0056] The optk^l density of the photosensitive layer can be controlled by the amount of the infrared at>sorbing agent 
added to the photosensitive layer and the thk^kness of the photosensitive layer. The optical density can be measured 
in a usual manner. The measurement method includes, for example, a method wherein the photosensitive layer whose 
thickness is detenmined suitably in a necessary range after drying for the planographic printing plate precursor is formed 
on a reflective substrate such as aluminum, and then measured for reflection density by an opticcd densitometer, or a 
method of measuring density with a spectrophotometer by a reflection method using an integrating sphere. 
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[00571 These infrared absolving agents can be added in a ratio of 0.01 to 50% by nnass, nnore preferably 0.1 to 1 0% 
by mass, and as the infrared absorbing agent, the dye can be added in the range of 0^ to 10% by nnass, and the 
pignnent can be added in the range of 0.1 to 10% by mass. In this range of the pigment or dye, high sensithrity is 
achieved, and a uniform coating excellent in durability can be formed. 

(Polymerization inidator) 

[0058] As the polymerization initiator for initiation and promotion of the curing reaction of the poiymerizable conrv- 
pound, a suifonium salt polymerization initiator which is a thermally decomposed radical generating agent to be de- 
composed by heat to generate radicals is contained in the photosensitive composition of the present invention. 
[0059] In the present invention, the sulfonlum salt polymerization initiator is used in combination with the infrared 
absorbing agent described above to generate radicals by the heat converted from infrared rays absorbed by the infrared 
ray absorbing agent upon irradiation with an infrared laser. By this combination, heat-mode recording is feasible in the 
present invention. 

[0060| The sulfonlum salt polymerization initiator used preferably In the present invention Irtchides onium salts rep- 
resented by the following general formula (I). 



[0061] In the general formula (I), RH, Ri^ and R^^ each independently represent a hydrocart^on group having 20 or 
less cari>on atoms, which may have a substituent group. The substituent group is preferably a halogen atom, a nitro 
group, an alkyi group having 12 or less carbon atoms, an alkoxy group having 12 or less cari>on atoms, or an aryloxy 
group having 12 or less cart>on atones. Z^^~ represents a counterion selected from the group consisting of a halogen 
ion, a perchlorate ion, a tetmfluorok>orate ion, a hexafluorophosphate ion. a cartK>xylate ion and a sulfonate ion, pref- 
erably a perchlorate ion, a hexafluorophosphate ion, a carboxylate ion and an aryl sulfonate ion. 
[0062] Hereinafter, examples of the onium salts ([OS-1 ] to [OS-1 0]) represented by the general formula (I) are men- 
tioned, but the onium salts are not limited thereto. 



General formiila (I) 




S— R 



,13 



11- 



[OS-11 



[OS-2] 
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(OS-5] [OS-6] 
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[OS-9] IOS-101 



10 



IS 




20 

[0063] In addition to those descnbed above, specific aromatic sutfonlunn salts described in JP-A Nos. 2002-1 48790, 
2002-350207 and 2002-6482 can also be preferably used. 

[0064] In the present invention, other polymerization initiators (other radical generating agents) can be used in com- 
^ blnatlon with the sulfonium salt polymerization initiator contained as an essential component 

[0065] The other radical generating agents include onium salts (excluding sulfonium salts), triazine compounds hav- 
ing a trihalomethyl group, peroxides, azo-type polymerization initiators, azide compounds, quinone diazide, oxime ester 
compounds and triaryl monoalkyi borate connpounds. Among these compounds, the onium salts are highly sensitive 
and preferably used. 

30 [0066] Examples of the onium salts which can be used preferably in the present invention include iodonium salts 
and diazonium salts. In the present invention, these onium salts function not as acid generating agents but as radical 
polymerization initiators. 

(0CW67] The onium salts used preferably in the present invention are onium salts represented txy the following general 
formulae (II) and (III). 

35 

General fbmiula (II) Ar^ -l^-A r^ 7^' 

40 General formula (III) Ar"-N*=N Z^^" 

[0068] In the general formula (II), Ar^ and Ar^ each independently represent an aryl group having 20 or less cartjon 
atoms, which may have a substituent group. When this aryl group has a substrtuent group, the sut>stituent group » 
preferably a halogen atom, a nitro group, an alkyi group having 12 or less carbon atoms, an alkoxy group having 12 
45 or less cartoon atonns, or an aryloxy group having 12 or less carit>on atoms. Z^- represents a counterion having the 
same meaning as defined for Z^i'. 

P)069] In the general formula (III), Ai^^ represents an aryl group having 20 or less carbon atoms, whk^h may have a 
sut>stituent group. The substituent group is preferably a halogen atom, a nitro group, an alkyl group having 12 or less'^ 
cart>on atoms, an alkoxy group having 12 or less carbon atoms or an aryk>xy group having 12 or less cartx>n atoms, 
so an alkytamino group having 12 or less cartoon atoms, a dialkylamino group having 12 cartmn atoms, an arylamino 
group having 12 or less cartoon atonns, or a diarylamino group having 12 or less carbon atoms. represents a 
counterion having the same meaning as defined for 2ii'. 

[0070] Preferable examples of the k>donium salts ([OI-1] to [OI-1 0]) represented by the general fonnula (II) and the 
diazonium salts ([ON-1] to [ON-5]) represented by the general fonnula (III) are mentioned l>elow. but the onium salts 
55 are not limited thereto. 
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10 



15 



35 



40 



[OI-21 CHa'+V'V-r— {~V+-CH3 PFe" 
CH3^=^ CHa 



[OI-31 CH3CH2-4-¥~~^«^--C^)-+CM2CH3 PFe 
CH3^=^ ^— ^ CH3 



1 01-4 1 CHaCH2-|-^^— 1*^-^]^— I-CH2CH3 004- 

CH3 CH3 



[OI-51 CHgCHa-l-^^— l^^-^j^— I-CH2CH3 

CH3 CH3 



CH3— ^^-SQg- 
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[OMOl 



CH3CH2CH2CH2CH2CH2— l^'^-^^~^OCH2CH2CH2CH2CH2CH3 

CH3— ^^-SOa* 



I ON-1 1 OCH3 



[ ON-2 1 (DCHaCHs 

OCH2CH3 



I ^^'^ 1 OCHzCHzCHaCHsCHsCHs 
CH3CH2CHgCH2CH2CH20-^^~^N=N PFe' 

OCH2CH2CH2CH2CH2CH3 

I ON-4 1 CXJHzCHzpHzCHaCHaCHa 
CHaCHzCHzCHaCHzCH^D— N=N 

OCH2CH2CH2CH2CH2CH3 

pH3 

CHa-^'^V-SOa- 




CHa 
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[ON-5] 

CH3GH2CH2CH2CH2CH: 



OCH2CH2CH^H2CH2CH3 



OCH^H2CH2CH2CH2CH3 
O OH 

OCH3 

SO3" 




[0071 ] In the present invention, examples of the onium salts preferably used as the polymerization Initiator (radical 
generating agent) include those described in JP-A No. 2001-133698. 

[0072] The polymerization initiator (radical*generating agent) used In the present invention has a maximum absorp- 
tion wavelength of preferably 400 nm or less, more preferably 360 nm or less. By using the radical-generating agent 
having its at)sorption wavelength In the UV range, the planographic printing plate precursor can be handled under an 
incandescent lamp. 

[0073] From the viewpoint of sensitivity and the generation of smudging in a non-image at the time of printing, the 
total content of the polymerization initiator in the photosensitive composition of the present invention is 0.1 to 50% by 
mass, and preferably 0.5 to 30% by mass, more pr^erably 1 to 20% tyy mass, based on the solid content of the 
photosensitive composition. 

[00741 1 1^ present invention , only one polymerization initiator or two or more polymerization initiators may be used 
insofar a sulfonlum salt polymerization initiator is contained as the essential component. When two or more polymer- 
ization initiators are used in combination, a pIurEilrty of suHbnium salt polymerization initiators can be used, or the 
sutfonium salt polymerization initiator can be used in combination with another polymerization initiator. 
[0075] When the sulfonium salt polymerization initiator is used In combination with other polymerization initiator, the 
ratio (ratio by mass) of the sulfonium satt polymerization initiator to the other polymerization initiator is preferably 1 00/1 
to 100/50, more preferably 100/5 to 100/25. 

[0076] When the photosensitive composition of the present invention is applied to a planographic printing plate pre- 
cursor, the polymerization initiator, along with other components, may k>e added to the same layer or to a separately 
provided layer. 



(Binder polymer) 



[0077] From the viewpoint of improving layer-forming properties, the photosensitive layer in the present invention 
preferably comprises a binder polymer, particularly preferably a binder polymer having a repeating unit represented 
by the following general formula (i). 



General formula (i) 



cr^/ir^(cooH)„ 



[0078] In the genera) formula (i), R'' represents a hydrogen atom or a methyl group; represents a linking group 
composed of two or more atoms selected from the group consisting of a carbon atom, a hydrogen atom, an oxygen 
atom, a nitrogen atom and a sulfur atom, and wherein the total number of atoms in is 2 to 82; A represents an 
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oxygen atom or >NR^- in which represents a hydrogen atom or a nnonovalent hydrocarbon group having 1 to 10 
cart)on atoms; and n is an integer from 1 to 5. 

[0079] The binder polymer having a repeating unit represented by the general f ormuta (Q is also refenred to as "specffic 
binder polymer* and described in more detail below. 

[0080] Ri in the general formula (I) represents a hydrogen atom or a methyl group, preferably a mettiyt group. 
[0081] The linking group represented tiy R2 in the general formula (i) is a Unking group composed of two or more 
atoms selected from the group consisting of a carbon atom, a hydrogen atom, an oxygen atom, a nitrogen atom and 
a sulfur atom, and wherein the total number of atoms in is 2 to 82. preferably 2 to 50, and more preferably 2 to 30. 
The number of atoms refers to the numk>er of atoms iriduding atoms in a sutistituent group, if any, on the linking group. 
[0082] Specifk»lly. the number of carbon atoms in the main skeleton of the linking group represented t>y is pref- 
erably 1 to 30, more preferably 3 to 25, still more preferably 4 to 20, and most preferably 5 to 10. The "main skeleton 
of the linking group* in the present invention refers to an atom or an atomic group used in linking A to the terminal 
COOH in the general formula (i), and when a plurality of linkages are present, the main skeleton refers to an atom or 
an atomk: group constituting a linkage having the smallest numt>er of atoms. Accordingly, when the linking group has 
a cydic structure, its linking sites (for example, o-, m-, p-, etc.) are different in the numt>er of atoms to be introduced 
into them. 

[0083] The linking group represented by R? is more specifically an alkylene group, a substituted alkylene group, an 
arylene group and a substituted arylene, and these divalent groups may te in a chain structure bound to one another 
via amide or ester linkages. Linking groups In the chain structure include ethylene, propylene, etc. A structure com- 
prising these alkylene groups bound to one another via ester linkages is also preferable. 

[0084] The linking group represented t>y in formula (i) is preferably a (n-4-1)-valet hydrocart>on group having an 
alkrydk: structure having 3 to 30 cart>on atoms. Examples thereof include (n4-1>-valent hydrocartion groups obtained 
by removing (n-4-1) hydrogen atoms on arbitraiy cartx)n atoms constituting compounds having an alicydic structure, 
such as cyclopropane, cydopentane, cydohexane, cydoheptane, cydooctane, cydodecane, dicydohexyl, tertiary cy- 
dohexyl and norbomane which may be substituted with one or more arbitreuy suk>stituent groups. 1^ Is preferably the 
one containing 3 to 30 cart>on atoms indudtng cartoon atoms In a sutistituent group if any. 

[0085] The arbitrary carbon atoms In a compound constituting an alicydic structure may be substituted with one or 
more heteroatoms selected from the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom. In temns 
of printing durEibility, R^ is preferably a (rH-1>-valent hydrocarbon group having an alicydic structure whfch may have 
a 8uk>stituent group having 5 to 30 carbon atoms comprising two or more rings, such as a condensed polycydic aliphatic 
hydrocart>on, a crosslinked alicydic hydrocartwn, spiroaliphatic hydrocart>on, and combined aliphatic hydrocartwn 
n'ngs (plural rings combined directly or via linking groups). The number of cartion atoms refers to the numkierof cartion 
atoms induding carbon atoms in a substituent group, if any. 

[0086] The linking group represented by R^ is preferably a group containing 5 to 1 0 atoms, having a cydb structure 
containing an ester linkage or the cydk: structure described above. 

[0087] A sutistituent group which can be introduced into the linking group represented by R2 indudes a monovalent 
non-metal atomic group exduding hydrogen, and examples thereof Indude a halogen atom (-F, -Br. -CI, -I), hydroxyl 
group, alkoxy group, a/yloxy group, mercapto group, alkyl thio group, aryl thio group, alkyi dithio group, aryl dithb 
group, annino group, N-alkyI amino group, N,N-dialkyl amino group, N-aryl amino group, N,N-diaryl amino group, N- 
alkyl-N-aryl amino group, acytoxy group, carbamoyloxy group, N-alkytearbamoyloxy group, N-aryicarbamoytoxy group, 
N,N-dialkyl carbamoyloxy group, N,N-diaryl carbamoyloxy group. N-alkyl-N-aryl cart>anrToytoxy group, alkyl sulfbxy 
group, aryl sulfoxy group, acyl thk) group, acyt amino group, N-alkyI acyl amino group, N-aryl acyt amino group, urekio 
group, N*-alkyl ureido group, N'.N'-dialkyI urekio group, N'-aryl ureido group, N*,N*-diaryl ureido group, N'-alkyl-N'-aryl 
ureido group, N-alkyI ureido group, N-aryl ureido group, N*-aIkyl-N-aikyi ureido group, N'-alkyl-N-aryl ureido group, N', 
N'-diafkyl-N-alkyI ureido group, N',N -dialkyl-N-aryl ureido group, N*-aryl-N-aIkyl urekio group, N'-aryl-N-aryl urekio 
group, N',N'-diaryl-N-a]kyl ureido group, N',N'-diary1-N-aryl ureido group, N'-alkyMsr-aryl-N-alkyl ureido group, N*- 
alkyl-N'-aryl-N-aryl ureido group, alkoxy carbonyl amino group, aryk>xy cart>onyl amino group, N-alkyl-N-alkoxycart>onyl 
amino group, N-alkyl-N-aryloxycaibonyi amino group, N-aryl-N-alkoxycartionyl amino group, N-aiyl-N-arytoxycartx>nyf 
amino group, formyl group, acyl group, cart>oxyl group and its conjugated t>ask; group, alkoxy cart>onyl group, aryloxy 
cart>onyl group, cart>amoyl group, N-alkyl cart>amoyl group, N,N-dialkyt carbamoyl group, N-aryl cartiamoyi group, N, 
N-diaryl carbamoyl group, N-alkyl-N-aryl cart>amoyl group, alkyl sulfinyl group, aiyl sulfinyl group, alkyl sulfonyl group, 
aryl sulfonyl group, sulfo group (-SO3H) and Its conjugated basic group, alkoxy sulfonyl group, aryloxy sulfonyl group, 
sulfinamoyl group, N-aikyI sulfinamoyt group. N,N-dialkyl sulfinamoyi group, N-aryl sulflnamoyi group, N, N-diaryl sulfi- 
namoyt group, N-a!kyl-N-aryl sulfinamoyl group, sulfamoyi group, N-alkyl sutfamoyi group, N.N-dialkyI sutfamoyl group, 
N-aryl sulfamoyi group, N,N-diaryt sulfamoyi group. N-alkyl-N-aryl sulfamoyi group, N-acyl sulfamoyi group and Its 
conjugated basic group, N-alkyl sulfonyl sulfanrK>yl group (-SO2NHSO2 (alkyl)) and its conjugated k>asic group, N-aryl 
sulfonyl sulfamoyi group (-S02NHS02(aryl)) and its conjugated basic group, N-alkyl sulfonyl carbamoyl group 
(-C0NHS02(alkyl)) and its conjugated baste group. N-aryl sulfonyl carbamoyl group (-C0NHS02(aryl)) and its conju- 
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gated basic group, aJkoxy sDyl group (-Si(0-ancy1)3). aryloxy sllyl group (-St(0-ary1)3), hydroxytyl group (-Si(OH)3) and 
its conjugated basic group, pohsphono group (-POal-y and its conjugated basic group, diallcyt phosphono group (-PO3 
(alicyl)2), diaryl phosphono group {-PO^f^ar^, alkyl aryl phosphono group (-P03(allcyl)(ary1)), monoalkyl phosphono 
group (•4'O^H(aiky1)) and its conjugated basic group, nrtonoaryl phosphono group (-PO3H(ary0) and its conjugated 
basic group, phosphonoxy group (-OPO3H2) and its conjugated basic group, dialkyl phosphonoxy group (-OPOa 
(allcyl)2). diaryl phosphonoxy group (-OP03(aryl)2), alkyi aryl phosphonoxy group (-OPO^aII^(aryi)), monoalkyl 
phosphonoxy group (-OPQaHCalkyl)) and Its conjugated basto group, monoaryl phosphonoxy group (-OPO^HCaryl)) 
and Its conjugated basic group, cyano group, nitro group, dialkyl boryl group (-B(alkyl)2), diaryl boryl group ('6(aryl)2), 
alkyI aryl boryl group (-B(alky1)(ary0), dihydroxy boryl group (^OH)2) and its conjugated basic group, all^ hydroxy 
boryl group (-B(alkyl)(OH)) and its conjugated basic group, aryl hydroxy boryl group (-B(aiyl)(OH)) and its conjugated 
basic group, aryl group, afkenyl group and alkynyl group. 

[0088] When the photosensitive composition of the present inventbn is applied to the planographic printing plate 
precursor, depending on the design of the photosensitive layer, a substituent group having a hydrogen atom capable 
of hydrogen bonding, partteularty a substituent group having acidity whose acid dissociation constant (pKa) is lower 
than that of cart>oxyr!c add. Is not preferable because it tends to detertorate printing durability. On the other hand, a 
hydrophobic substituent group such as a halogen atom, a hydrocart>on group (alkyI group, aryl group, alkenyl group, 
alkynyl group), an alkoxy group and an arytoxy group is preferable because it tends to improve printing durability, and 
partteularly when the cyclic structure is a 6- or less memberred monocydte aliphatfe hydrocartran such as cycfcipentane 
or cydohexane, the hydrocarbon preferably has such hydrophobic sut>stituent groups. If possible, these substituent 
groups may be t>ound to one another or to a substituted hydrocarbon group to form a ring, and the 8ut>stituent groups 
may further be sut>stituted. 

[0089] When A in formula (i) is NR^, represents a hydrogen atom or a monovalent hydrocart>on group having 1 
to 10 caibon atoms. The monovalent hydrocarbon group having 1 to 10 cart>on atonns represented by includes an 
alkyi group, aryl group, alkenyl group and alkynyl group. 

[0090] Examples of the alkyI group having 1 to 1 0 cartoon atoms include a linear, branched or cydic alkyt group such 
as a methyl group, ethyl group, propyl group, butyl group, pentyl group, hexyl group, heptyl group, octyl group, nonyl 
group, dec^ group, isopropyl group, isobulyl group, sec-butyl group, tert-butyl group, isopentyl group, neopentyt group, 
1-methylbutyl group, isohexyl group, 2-ethylhexyl group. 2-methylhexyl group, cydopentyl group, cydohexyl group, 
1-adamanthyl group and 2-nortiomyl group. 

[0091 ] Examples of the aryl group having 1 to 1 0 cartoon atoms indude an aryl group such as a phenyl group, naphthyt 
group and indenyt group, a heteroaryl group having 1 to 10 carbon atoms containing one heteroatom selected from 
the group consisting of a nitrogen atom, an oxygen atom and a sulfur atom, for example a furyl group, thienyl group, 
pyrrolyl group, pyridyl group and quinolyl group. 

[0092] Examples of the alkenyl group having 1 to 1 0 carbon atoms indude a linear, branched or cydk: alkenyl group 
such as a vinyl group, 1-propenyt group, 1 -butenyl group, 1-methyl-1-propenyl group, 1 -cydopentenyl group and 1-cy- 
dohexenyt group. 

[0093] Examples of the alkynyl group indude an alkynyl group having 1 to 1 0 cart>on atoms such as an ethynyl group, 
1-propynyl group, 1 -butynyl group and 1 -octynyl group. Sut>stituent groups which may be possessed by R^ indude the 
same substituent groups as those capable of being introduced into R^. The number of carbon atoms in R?, induding 
the number of cartoon atoms in its substituent group, is 1 to 10. 

[0O94] A in the general formula (i) is preferably an oxygen atom or -NH- because of easy synthesis. 

[0095] n in the general formula (i) is an integer from 1 to 5. prefersdity 1 in view of printing durability. 

[00961 Preferable examples of the repeating unit represented by the general formula (i) in the specific binder polymer 

are shown bek>w, but the present invention is not limited thereto. 
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[0097] One or two or more kinds of repeating unit represented by the general fomnila (i) may be contained in the 
binder polymer. The specific binder polymer in the present invention may be a polymer composed exclusively of the 
repeating unit represented by the general fomnula (i), but is usually used as a copolymer containing other copolymer- 
30 izable components. The total content of the repeating unit represented by the general fomiula (i) in the copolymer is 
suitably determined depending on the structure of the copolymer, design of the photosensitive layer, etc.. but usually 
the repeating unit is contained in an amount of 1 to gg% by mole, more preferably 5 to 40% by mole, and still more 
preferably 5 to 20% t)y mole, based on the total molar amount of the polymer components. 

[0098] When a copolymer Is used as the binder polymer, copolymerizabie components known in the art can he used 
35 without limitation insofar as they are radical-polymerizable monomers. Specifk»lty. monomers described in the Rofymer 
Data HaruSxxik -Fundamental i^rsio/i- compiled by the Society of Polymer Science, Japan and published by Baifukan, 
1986 are exemplified. Such copolymerizabie components can be used alone or in combination. 
[0099] The molecular weight of the specif binder polymer in the present invention is suitably determined from the 
viewpoint of image-forming property and printing durability. Usually, when the molecular weight is increased, printing 
40 durability is improved but the image-formtng property tends to tie deteriorated. On the other hand, when the molecular 
weight Is decreased, the image-forming property Is Improved, while printing durability is deteriorated. The molecular 
weight is preferably in the range of 2,000 to 1 ,000,000, more preferably 5,000 to 500.000, and still more pneferatily 
10,000 to 200,000. 

[0100] As the binder polymer used in the photosensitive layer in the present invention, the specfftc binder polymer 
45 may be used alone, or may be used in combination with one or more other binder polymers. When the specifk: btrKier 
is used, binder polymers used in combination therewith are used in the range of 1 to 60% k>y mass, preferably 1 to 
40% by mass, and more preferably 1 to 20% by mass, based on the total weight of the binder polymer components. 
As the binder polymer, any known binder polymers can be used without limitation, and specifically an acrylic main^ 
chain binder and a urethane binder used often in this fiekJ are preferably used. 
so [01 01 ] The total amount of the specif k: binder polymer and binder polymers whk:h can t>e used in combination there- 
with in the composition can be suitably determined, and is usually 1 0 to 90% by mass, preferably 20 to 80% by mass, 
and more preferably 30 to 70% tiy mass, based on the total weight of nonvolatile components in the composition. 
[01 02] The acid value (meg^ g) of the binder polymer is preferably in the range of 2.00 to 3.60. 

55 (Other binder polymers usable in combination) 

[01 03] The binder polymer which can be used In combination with the specific binder polymer is preferably a binder 
polymer having a radk;al-polymerizable group. The radk^al-polymerizable group is not partk^ulariy limited insofar as it 
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can be polymerized wfth a radical, and examples thereof include a-substituted methyl acryl group [-0C(=0)-C(-CH2Z) 
=CH2 wherein Z is a hydrocaibon group starting from a heteroatom], acryl group, methacryl group, allyl group and 
styryl group, among which an acryl group and methacryl group are preferable. 

pn04] The content of the radical-polymerizable group in the binder polymer (content of radical-polynnerizable un- 
5 saturated double bonds detemnlned by Iodine titration) is preferably 0. 1 to 1 0.0 mmol, more preferably 1 .0 to 7.0 mmol, 
and most preferably 2.0 to 5.5 mmol, per g of the binder polymer. When this content is lower than 0.1 mmol, the curing 
properties may be deteriorated to t>e less sensitive. When the content is h^her than 10.0 mmol, stability may be lost 
and shelf stability may deteriorate. 

[0105] Preferably, the binder polymer further has an alkali-soluble group. The content of the alkafl-solukrie group 
10 (acid value determined by neutralization titration) in the binder polymer is preferably 0.1 to 3.0 mmol, more preferably 
0.2 to 2.0 mmol, and most preferably 0.45 to 1 .0 mmol, per g of the binder polymer. When the content is lower than 
0.1 mmol, the binder polymer may be precipitated during development to generate development scum. When the 
content is higher than 3.0 mmol, the hydrophilidty of the binder polymer may be too high, ttius deteriorating printing 
durability. 

IS [0106] The weight-average molecular weight of the binder polymer is in the range of preferably 2,000 to 1 ,000,000, 
more preferably 1 0,000 to 300,000, and most preferably 20,000 to 200,000. When the weight-average molecular weight 
is less than 2,000, the layer-formfng property may be lowered to deteriorate printing durability. When the weight-average 
molecular weight is greater than 1 ,000.000, it may be difficult to dissolve the binder polymer in a coating solvent, thus 
lowering the coating property. 

20 [01 07] The glass transition point (Tg) of the binder polymer is in the range of preferably 70** to 300^C, more preferably 
80° to 250°C, and most preferably 90" to 200^C. When the glass transition point is lower than 70°C, storability may 
become poor, thus deteriorating printing durability. When the glass transition point is higher than SOO^'C, the mobility 
of radicals in the photosensitive layer may be lowered, thus making sensitivity low. 

[01 08] As a means of increasing the glass transition point of the binder polymer, its molecule preferably contains an 
^ amide group or imide group, and particularly preferably contains methacrylamlde derivatives. 

[0109] In addition to the fundamental oomponenls descn'bed above, other components suttable for uses, process, 
etc, can t>e added to the photosensitive composition of the present invention. Hereinaft^, preferable additives are 
mentioned. 

30 (Polymerization inhibitor) 

[0110] A small amount of a heat-polymerization inhibitor is preferably added to the photosensitive composition of 
the present invention in order to Inhibit undeslred heat polymerization of the polymerizable compound having an eth- 
yienk»l}y unsaturated bond. Preferable examples of the heat-polymerization inhibitor include hydroquinone, p-meth- 

35 oxyphenol, di-t-butyl-p-cresol, pyrogallol, t-butyl catechol, benzoquinone, 4,4'-thk>bts(3-methyl-6-t-butyl phenol), 2.2*- 
methylene bis(4-methyl-6-t-butyl phenoQ, N-nitrosophenyl hydroxylamine primary cerium salts, etc. The amount of the 
heat-polymerization inhibitor added is pr^erably about 0.01 to about 5% by mass relative to the weight of nonvolatile 
components in the entire composttion. To prevent ttte inhibition of polymerization by oxygen, a higher fatly acid deriv- 
ative such as behenk: add or behenic amide may be added as necessary so that it is alkywed to be locally present on 

40 the surface of the photosensitive layer in the drying step after applk:ation. The amount of the higher fatly add derivative 
added is preferably about 0.5 to atraut 10% by mass relative to nonvolatile components In the entire composib'on. 

(Coloring agent) 

45 [01 1 1 ] Dyes or pigments may be added to the photosensitive composition of the present invention for the purpose 
of coloring. The plate-checking property, that is, the visibility of the printing plate after plate-making and the applk»bility 
for image densitometer can thereby t>e improved when the composition is applied to the printing plate. When dyes are 
used as the coloring agent, many of ttiese can cause a reduction in the sensitivity of the photo-polymerizable photo^ 
sensitive layer, and thus, it is particularly preferable to use pigments as the coloring agent. Examples of the coloring 

so agent indude pigments such as phthalocyanine type pigments, azo type pigments, carbon black and titanium oxkle, 
and dyes such as ethyl violet crystal violet, azo type dyes, anthraquinone type dyes and cyanine type dyes. The amount 
of the dyes and pigments added is preferably ak>out 0.5 to about 5% by mass of nonvolatile components in the entire 
composition. 

55 (Other additives) 

[0112] Known additives such as inorganto fillers for improving the physical properties of the cured layer, as well as 
other plasttoizers and sensitizers for improving inking properties on the surface of the photosensitive layer may also 
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be added. The plastidzers Include dioctyl phthalate, didodecyt phthalate, triethytene glycol dicaprylate, dimethyl glycol 
phthalate, tricresyt phosphate, dioctyl adipate» dibutyl sebacate. triacetyl glycerin, etc., and these can be added in an 
amount of 10% Kyy nnass or less relatfve to the total weight of the binder polymer and the adifition-potymerizakrie com- 
pound. UV initiatois and heat-crasslinking agents for enhancing the ^ect of heating and inacfiation after development 
can also be added for the purpose of improving the layer strength (printing durability) described later. 
[01 1 3] The photosensitive composition of the present invention can be applied preferably as a photosensitive layer 
in the planographic printing plate precursor of the present invention descrik>ed t>elow. 

[Planographic printing plate precursor] 

[01 14] The planographic printing plate precursor in the present invention is a planographic printing plate precursor 
comprising a photosenslthre layer disposed on a sut)strBte, wherein the photosensithre layer including the photosen- 
sitive composition of the present inventron. The planographic printing plate precursor can be prepared kiy dissolving 
the photosensitive coating solution containing the photosensitive composition of the present invention and a coating 
component for desired layers such as a protective layer in a solvent and coating the solution onto a suitable substrate 
or an intermediate layer. 

[Photosensitive layer] 

[0115] The photosensitive layer in the present invention is a thermal-polymerizable negative photosensitive layer 
comprising an Infrared absorbing agent, a sutfonium salt polynrterization initiator, a polymerizable compound (also 
referred to as addition^polymerizable compound), and a binder as essential corr^onents. The thermal polymerizable 
negative photographic layer has a mechanism wherein the polymerization initiator is decomposed with heat to generate 
radicals causing polymerization reaction of the polymerizable compound. This photosensitive layer is particularly pref- 
erably used in plate-maMng for direct printing with laser light having a wavelength of 300 to 1 ,200 nm, to exhibit higher 
printing durability and image4orming property than those of conventional planographic printing plate precursors. 
[Oil 6] When the photosensitive layer is anranged by coating, the photosensitive compositidn of the present invention 
is dissolved in various organic solvents and applied onto the sut>stratB or the intermediate layer. The solvent used 
includes acetone, methyl ethyl ketone, cydohexane, ethyl acetate, ethylene dichloride, tetrahydrofuran, toluene, eth- 
ylene glycol monomethyl ether, ethylene glycol monoethyl ether, Xylene glycol dtmettiyl ether, propylene glycol mon- 
om ethyl ether, propylene glycol monoethyl ether, acetyl acetone, cydohexanone, diacetone alcohol, ethylene glycol 
monomethyl ether acetate, ethylene glycol ethyl ether acetate, ethylene glycol monoisopropyl ether, ethylene glycol 
monobutyl ether acetate, 3-methoxy propanol, methoxy methoxy ethanol, diethylene glycol monomethyl ether, dleth- 
ytene glycol monoethyl ether, diethylene glycol dimetliyl ether, diethylene glycol diethyl ether, propylene glycol mono- 
methyl ether acetate, propylene glycol monoethyl ether acetate, 3-methoxy propyl acetate, N,N-dimethyl formamide, 
dimethyl sulfoxide, 7>-butyrolactone, methyl lactate and ethyl lactate. These solvents can be used singly or in combi- 
nation. The solid content of the coating solution is suitably 2 to 50% by mass. 

{01 1 7] The coating amount of the photosensftive layer mainly affects the sensitivity and developability of the photo- 
sensitive layer and the strength and printing durability of the layer exposed to light, and is desirably selected depending 
on the use. When the coating amount is too low, the printing durabDity is not sufficient. It is not preferat>le for the coating 
amount to be too high t)ecause senslthfity is reduced, light exposure requires more time, and a longertime is necessary 
for development processing. The coating amount on the planogreiphic printing plate precursor for scanning light expo- 
sure as the major object of the present Invention is preferably in the range of ak>out 0.1 to 10 g/hi^, and more pr^erably 
0.5 to 5 g/hi^, in terms of dried weight. 

[01 1 8] The physical properties of the photosensitive layer In the present invention are preferably that the development 
rate of the light-unexposed region with an alkali developing solution at pH 10 to 13.5 is not less than 80 nm/^ec., and 
the permeation rate of the alkali developing solution Into the light-exposed region is not higher than 100 nF/sec. 
[0119] The development rate with an alkali developing solution at pH 10 to 13.5 is a value obtained by dividing the 
thk:kness (nm) of the photosensitive layer by time (sec) necessary for development, and the permeation rate of the 
alkali developing solution is a value indicative of a rate of change, upon dipping in a developing solution, in the elec- 
trostotk: capacity (F) of the photosensitive layer fonmed on an electroconductive 8uk)strBte. 

[0120] Hereinafter, the methods of measuring "the development rate with an alkali developing solution" and "the 
permeation rate of an alkali developing solution" are descrit)ed betow. 

<Measurement of the development rate with an alkali developing solution> 

[0121] The development rate of the photosensitive layer with the alkali devetoping solution is a value obtained by 
cfividing the thk:kness (nm) of the photosensitive layer by time (sec) necessary for devetopment. 
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[01 22] The development rate in the present invention was measured by a DRM interference wave-measuring instru- 
ment for measuring the dissotution behavior of a photosensitive layer by dqpping an aluminum substrate provided with 
a DghtHin&cposed photosensitive layer in a pred^ermined alkali developing solution (30^C) in the range of pH 10 to 
13.5, as shown In Rg. 1. F^. 1 is an iDustration of the DRM interfersnoe wave-measurfng instrument for measuring 

5 the dissolution behavior of a photosensitive layer In ttie present invention, the change In the layer thickness was 
detected by interference with a light of 640 nm. When the development behavior is non-swe!ling development starting 
from the surface of the photosensitive layer, the layer thickness is gradually decreased in proportion to the development 
time to give interference waves depending on the thickness. In the case of swelling dissolution (dissolution to remove 
the layer), the layer thickness is changed depending on the permeation of the developing solution, thus failing to give 

fo beautiful interference waves. 

[0123] The development time (sec) in which the photosensitive layer is completely removed (i.e., the thickness of 
the layer becomes 0) under these conditions is then determined, and from this development time (sec) and thethtokness 
(nm) of the photosensitive layer, the development rate can be determined from the equation below. A higher devetop- 
ment rate Indbates easier removal of the layer with the developing solution, that is. good developabtlily 

15 

Development rate (of light-unexposed region) = [(ti)ickness of 
photosensitive layer (nm)/devetopment time (sec)] 

20 

<Measurement of the permeation rate of the alkali devetoping solution> 

[0124] The permeation rate of the alkali developing solution is a value indicative of a rate of change, upon dipping 
in a developing solution, in the electrostatic capacity (F) of the photosensitive layer formed on an electroconductive 
25 substrate. 

[0125] As shown in Fig. 2, the m^od of nneasuring electrostatic capacity as an Indicator of penneability in the 
present invention Includes a method wherein a cured photosensitive layer on an cduminum sut>strate used as one 
electrode and a usual electrode as the other electrode are applied voltage via a conductor wire between the electrodes 
in a predetermined alkali developing solution (28**C) In the range of pH 10 to 13.5. After applying, the developing 
30 solution is permeated into the interface between the substrate and the photosensttlve layer, to change the electrostatic 
capacity in proportion to the dipping time. 

[0126] From the time (sec) necessary for the change in the electrostatic capacity to become constant and the satu- 
ration value (nF) of the electrostatic capacity of the photosensitive layer, the permeation rate can be determined ac- 
cording to the following equation. A smaller penmeation re&e is indicative of tower permeabQity of the devetoping solution. 

35 

Rate of permeation of the developing solution (into light-exposed 
region) (nF/sec) - [saturation value of the electrostatic capacity of the 
photosensitive layer (nF)/time (sec) necessary for the change in 
electrostatic capacity to tsecome constant] 

45 [01 27] The properties of the photosensitive layer In the planographk: printing plate precursor of the present invention 
are preferably that the development rate of a light-unexposed region with an alkali developing solution at pH 1 0 to 13.5 
is preferably 80 to 400 nm/ sec., and the rate of pem^eation of the alkali developing solution into the photosensitive 
layer is preferably not higher than SO nF/ sec., as determined by the method described above. The devetopment rate 
of a light-unexposed region with an alkali developing solution at plH 10 to 13.5 is more preferably 90 to 200 nnVsec., 

so and the rote of permeation of the alkali developing solution into the photosensitive layer is more preferably not higher 
than 80 nF/sec., as determined by the method descrit>ed above. The upper limit of the development rate or the tower 
limit of the permeation rate is not particularly linnited, but it is preferable in consideration of the balance tsetween the 
two rates that the development rate of a light-unexposed region is in the remge of 90 to 200 nnV sec., and the rote of 
permeation of the alkali developing solution into the photosensitive layer is preferably not higher than 80 nF/ sec. 

55 [0128] The rate of development of a light-unexposed regton of the photosensitive layer and the rate of permeation 
of the alkali developing solution into the photosensitive layer after curing can be regulated in a usual nrtanner, and 
typically, additton of a hydrophilto compound is useful for improvement of the rate of development of the light-unexposed 
region, and addition of a hydrophobic compound is useful for inhibition of pemneation of the devetoping solution into a 
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light-exposed region. 

[01 29] By using the specific bi nder polymer in the present invention . the development rate of the photosensitive layer 
and the permeation rate of the developing solution can be regulated in the preferable ranges descrftied above. 

5 [Substrate] 

[01 30] As the sutistrate used In the planographic printing plate precursor of the present invention, a known hydrophilic 
sut>strate used in the planographic printing plate precursor can be used without limitation. 

[0131] The substrate used in the present invention is prefereibly a dimensionally stable plate, and examples thereof 
10 include paper, paper laminated with plastics (e.g., potyethytene, polypropylene, polystyrene, etc.), a metal plate (e.g., 
aluminum, zinc, copper, etc.) and plastic fflm (e.g., cellulose diacetate, cellulose triacetate, cellulose propionate, cel- 
lulose butyrate, cellulose butyrate acetate, cellulose nitrate, polyethylene terephthalate, polyethylene, polystyrene, 
polypropylene. polycartK>nate, polyvinyl acetal, ^.). and papers or plastic films having these rnetals laminated or 
vapor-deposited thereon. The surface of these substrates may be chemically or physically treated, if necessary, in 
'5 order to imparting hydrophillcny thereto, or enhancing strength thereof. 

[01 32] Particularly, the sutistrate is preferably a paper, a polyester film or an aluminum plate, among which the alu- 
minum plate is particularly preferable because it is excellent in dimensional stability, is relatively Inexpensive, can 
provide a surface excellent in hydnophilicity and strength by surface treatment conducted as necessary. A composite 
sheet having an aluminum sheet bonded to a polyethylene terephthalate film, as described in JP-B No. 48-18327, is 
20 also preferable. 

[0133] The aluminum plate Is a metal plate based on dimenslongUly stable aluminum, and is selected not only from 
a pure aluminum plate but also from an alloy plate based on aluminum containing a very small amount of different 
elements and a plastic film or paper having aluminum (alloy) laminated or vapor-deposited thereon. In the following 
description, tiie substrates made of aluminum or aluminum alloys are referred to collectively as the aluminum substrate. 

^ The different elements contained In the aluminum alloy include silicon, iron, manganese, copper, magnesium, chromi- 
um, zinc, bismuth, nickel, titanium etc. The content of the different elements in the cUloy is up to 1 0% by mass. Partic- 
ularly preferable aluminum in the present invention Is a pure aluminum plate, but because production of absolutely 
pure aluminum by refining techniques is difficult, aluminum may contain a very small amount (tf different elements. The 
composition of the aluminum plate thus used in the present inventkm is not limited, and any alunrUnum plates made of 

30 a known and conventionally used aluminum material such as JIS A 1 050, JIS A 1 1 00, JIS A 31 03 and JIS A 3005 can 
be used as necessary. 

[0134] The thk^kness of the aluminum plate is about 0.1 to 0.6 mm. This thk^kness can k>e suitably changed depending 
on the size of a printing machine, the size of a printing plate, and user's demands. The aluminum plate may or may 
not be subjected to sut)strate surface treatment described later. 

35 

(Surface roughening treatment) 

[0135] The surface roughening treatment includes mechanicai roughening, chemk»l etching and electrolytic grain 
as disclosed in JP-A No. 56-28893. Use can also be mcKJe of an electrochemical surface roughening method for eieo- 

40 trochemical surface roughening in a hydrochloric add or nitric ackJ electrolyte and mechank»l surface roughening 
methods such as a wire blush grain method of scratching an aluminum surface with a metailte wire, a pole grain method 
of graining an aluminum surface with abrasive grains t>ail and an abrasive and a brush grain method of surface rough- 
ening with a nylon brush and an abrasive, and these surface roughening methods can be used singly or in combination 
thereof.. Among these methods, the electrochemical method of chemical surface roughening in a hydrochloric acid or 

45 nitric add electrolyte is particularly useful in surface roughening, and the suitable anodizing electrical quantity is in the 
range of 50 to 400 C/dm^. Specifically, alternating current and/br direct current electrolysis is conducted preferably at 
a temperature of 20 to SO'C, for 1 second to 30 minutes and at a current density of 1 00 to 400 C/dm^ in an electrolyte 
containing 0.1 to 50% hydrochloric acid or nitric add. ^ 
[01 36] The aluminum sut>strate thus surface-roughened may be etched chemk^aily with an add or an alkali. Prefer- 

so able examples of the etching agent Indude sodium hydroxkle, sodium carbonate, sodium aluminate, sodium metasil- 
k»te, sodium phosphate, potassium hydroxide, lithium hydroxide etc., and the concentration and temperature are 
preferably in the range of 1 to 50% and 20 to 100**C, respectively. After etching, washing with an add is carried out to 
renrK>ve smuts remaining on the surface. The add used indudes nitric add, sulfuric add. phosphoric add, chromb 
acid, fluoric add and borofluoric actd. After etectrochemk»l roughening treatment, the method of removing smuts is 

S5 preferably a method of contacting with 15 to 65% by mass at a temperature of 50 to 90^C as described in JP-A No. 
53-12739 and a method of alkali etching as described in JP-B No. 48-281 23. After the treatment described at>ove, the 
method and conditions are not limited insofar as the central line average roughness Ra of the treated surface is 0.2 to 
0.5 |im. 
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(Anodizing treatment) 

[0137] The thus treated aluminum substrate having an oxide layer fonmed thereon is then sublected to anocfizing 
treatment. 

5 [0138] In the anodizing treatment, an aqueous solution of sulhjric acid, phosphoric add, oxalic acid and/or boric acid- 
sodium borate can be used as a major component in an electrolytic bath. In this case, the electrolyte may contain at 
least components usually contained in an Al alloy plate, electrode, tap water cmd underground water. Second and third 
components may aiso be contained. The second and third components include, for example, metal ions such as Na, 
K, Mg, Li. Ca. Ti, Al. V, Cr. Mn. Fe. Co. Nl, Cu and Zn. ammonium ions, and anions such as nitrate ion, cart>onate ion. 

10 chlorine ion. phosphate ion, fluorine ion. sulfite ion. titanate ion, silicate ion and borate ion, and these may be contained 
at a concentration of 0 to 10000 ppm. Although the conditions for anodizing treatment are not partlcularty limited, the 
plate is treated preferably with 30 to 500 gfL solution at a temperature of 10 to 70**C by direct cunrent or attemaling 
cun-ent electrolyte in the range of a cunent density of 0.1 to 40 A/vn^. The thidcness of the anodized layer fonned is in 
the range of 0.5 to 1 .5 iim. Preferebly, the thidcness is in the range of 0.5 to 1 .0 (im. The treatment conditions should 

IS be selected such that the pore diameter of micropores present in the anodized layer fonned on the substrate by the 
treatment described above is 5 to 10 nm and the pore density is 8 x lO^^to 2 x 10^^ pores/hi^. 
[0139] For treatment for conferring hydrophilidty on the surface of the sutsstrate, various known methods can be 
used. The treatment is particularly preferably hydrophilidty-conferring treatment with silicate or polyviriylphosphonic 
add. The layer is formed from an SI or P element In an amount of 2 to 40 mg/hi^, preferably 4 to 30 mgAn^. The coating 

so amount can be measured by fluorescence X ray analysis. 

[0140] In the hydrophilidty-conferring treatment, the aluminum substrate having an anodized layer formed thereon 
is dipped in an aqueous solution at pH 10 to 13 (determined at 25^C) containing an alkali metal silicate or polyvinyl- 
phosphonb add in an amount of 1 to 30% by mass, more preferably 2 to 15% by mass, for example at 15 to 80**C for 
0.5 to 120 seconds. 

25 [0141] As the alkali metal silk^ate used in the hydrophilcizatton treatment, sodium silicate. potEisslum silk»te. lithium 
silicate etc. are used. The hydroxide used for raising the pH value of the aqueous alkali metal silicate solution includes 
sodium hydroxide, potassium hydroxide, lithium hydroxide etc. Alkaline earth m^ salts or the group IVB metal salts 
may be incoqxHHted into the treating solutk>n described atxyve. The alkaline earth m^l salts include nitrates such as 
caldum nitrate, strontium nitrate, magnesium nitrate and t>arium nitrate, and water-sduble salts such as sultate, hy- 

30 drochtoride, phosphate, acetate, oxalate and borate. The group IVB metal salts include titanium tetrachloride, titanium 
trtehloride, titanium potassium fluoride, titanium potassium oxalate, titanium sulfate, titanium tetraiodide. zirconium 
chloride oxide, zirconium dioxide, zirconium oxychloride, zirconium tetrachloride, etc. 

[0142] The alkaline earth metal salts or the group IVB metal salts can be used singly or In combination thereof. The 
amount of these metal salts is preferably in the range of 0.01 to 1 0% by mass, more preferably 0.05 to 5.0% by mass. 

35 Silcate electrodeposttion as described In US Patent No. 3.658,662 is also effective. A sut>strate subjected to electrolytic 
grain as disclosed in JP-B No. 46-27481 , JP-A Nos. 52-58602 and 52-30503. and surface treatment comprising the 
anodizing treatment in combination with the hydrophillcrty-confening treatment, are also useful. 
[0143] For the purpose of preventing tinting and improving adhesiveness between the photosensitive layer and the 
sut>strate, an intermediate layer may be arranged in the planographkx printing plate precursor in the present invention. 

40 Examples of the intermediate l^er whk:h can be preferably used indude those descritied in the following pukriications 
and specifications. 

[0144] Examples of such intermediate layere indude those descrikied in JP-B No. 50-7481. JP-A Nos. 54-72104, 
59-101651, 60-149491, 60-232998, 3-56177. 4-282637, 5-16558, 5-246171. 7-159983. 7-314937, 8-202025, 

8- 320551. 9-34104. 9-236911. 9-269593. 10^092, 10-115931, 10-161317. 10-260536. 10-282682. 11-84674. Jap- 
45 anese Patent Application Laid-Open (JP-A) Nos. 8-225335. 8-270098. 9-195863. 9-195864. 9-89646. 9-106068. 

9- 183834,9-264311.9-127232. 9-245419, 10-127602, 10-170202. 11-36377, 11-165861. 11 -284091, and 2000-1 4697. 

[Protective layer (Overcoating layer)] ^ 

50 [01 45] I n the present invention, a protective layer is preferably disposed on the photosensitive layer. The protective 
layer is arranged basteally for protecting the photosensitive layer, and not only ads as an oxygen-impenneable layer 
when the photosensitive layer has an image forming mechanism in the radteal polymerization system in the present 
invention, but also serves as an ablation-preventing layer when exposed to the light of a high-Intensity infrared laser. 
[0146] The desired characteristics of the protective layer are that the protective layer does not sutistantially inhibit 

55 transmission of light used in light exposure, is excellent in adhesion to the photosensitive layer, and can be removed 
easily in the development step after exposure to light. The protective layer has been devised and is descrik>ed in detail 
in US Patent No. 3.458.311 and JP-A No. 55-49729. 

[0147] The materials usable in the protedive layer are preferably water-soluble polymers possessing relatively ex- 
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cellent crystallinity, and examples thereof include water-soluble potymers such as polyvinyl alcohol, vinyl alcoholA^nyl 
phthalate copolymers, vinyl acetate/vinyl alcoholAvinyl phttialate copolymeis, vinyl acetate/crotonic acid copolymeis, 
polyvinyl pyrrolldone. acidic celluloses, gelatin, gum arable, polyacrytic add and polyacrytamlde, and these can be 
used alone or in admixture. Among these compounds, polyvinyl alcohol can be used as a major component to give 
5 the best result to basic characteristics such as oxygen impenmeability and removabDity by developmenL 

[01481 The polyvinyl alcohol (PVA) used in the protective layer may be partially replaced by ester, &hef and ao^al 
insofar as it has unsubstltuted vinyl alcohol units for giving necessary oxygen impermeability and water solubility. 
SImllaity, it may partially have other copolymerizable components. 

[0149] Examples of the polyvinyl alcohol include those hydrolyzed at a degree of 71 to 100%, having 300 to 2400 
10 repeating units. SpedTic examples Include PVA-105, PVA-110, PVA-117, PVA-117H, PVA-120. PVA-124, PVA-124H, 
PVA-CS, PVA-CST, PVA-HC. PVA-203, PVA-204, PVA-205. PVA-210, PVA-217. PVA-220, PVA-224, PVA-217EE, PVA- 
21 7E, PVA-220E, PVA-224E, PVA-405, PVA-420, PVA-613. L-8, etc. which are available from Kuraray Co.. Ltd. 
[0150] The components (PVA selected and additives used) in the protective layer, the coating amount, etc. cue se- 
lected in consideration of properties such as fogging, adhesiveness and scratch resistance, in addition to oxygen 
IS impermeability and removability by development. In general, as the degree of hydrolysis of PVA used becomes higher 
(or the content of unsubstltuted vinyl alcohol units in the protective layer becomes higher) or as the thickness of the 
layer is increased, higher oxygen impermeability occurs, which is advantageous in terms of sensitivity. However, if the 
oxygen mripermeabirity becomes extremely high, an undesired polymerization reaction may occur during production 
or storage, or unnecessary fogging and dot gain may be generated upon exposure of an image to light. 
20 [0151] Accordingly, the oxygen pemieabnity (A) at 25<'C at 1 atmospheric pressure is preferably 0.2 ^ A ^ 20 (oc^ 
m^day). 

[01 52] The molecular weight of the (co)polymer such as polyvinyl alcohol is in the range of 2000 to 1 0.000,000, and 
preferably 20,000 to 3,000,000. 

[0153] As other components in the protective layer, glycerin, dipropylene glycol, etc. can be added in an amount of 
25 a few percent by mass based on the polymer, in order to provide flexibility, and anionic surfactants such as sodium 
allcytsulfate and sodium alkytsulfonate, amphoteric surfactants such as allcylaminocarboxylates and alkylamlnodicar- 
boxylates and nonionic surfactants such as polyoxyethylene alkyl phenyl etiier can be added In an amount of a few % 
tiy mass based on the (co)polymer. 

[01 54] The thickness of the protective layer Is suitably 0.5 to 5 |un, and particulariy preferably 0.5 to 2 lun. 

30 [01 55] In addition, the adhesion of the protective layer to image areas and the anti-scrBilch property thereof are very 
Important for handling of the plate. That Is, If a hydrophilic layer containing a water-soluble polymer is laminated on a 
Itpophilk: polymer l^r, layer separation takes place easily due to insufficient adhesiveness, and the released portion 
causes deficiencies such as Insufficient layer curing attributEd^le to polymerization inhibition by oxygen. In order to cope 
with this problem, various proposals for improving the adhesiveness between the two layers have been made. For 

35 example, US Patent Application Nos. 292,501 and 44,563 describe that an acrylic emulsion, a water-insoluble vinyl 
pyrrolidone-vinyt acetate copolymer, etc. are mixed in an amount of 20 to 60% by mass in a hydrophilic polynner based 
on polyvinyl ak»hol and then laminated on a polymer layer, thereby achieving satisfactory adhesiveness. Any of these 
known techniques can be applied to the protective layer in the present invention. The method of applying the protective 
layer is described in detail, for example, in US Patent No. 3,458,311 and JP-A No. 55-49729. 

40 [0156] The process of at least light exposure and devefopment Is carried out for nnaking a ptanographte printing plate 
from the planographic printing plate precursor of the present Invention. 

[0157] The light source used in the step of light exposure is preferably an IR laser, and thermal recording with a UV 
lamp or a themnal head is also feasible. 

[0158] The planographk; printing plate precursor of the present invention is preferably imagewizely exposed with 
^ infrared rays having a wavelength of 750 nm to 1 400 nm emitted by a solid laser or a semteonductor laser. The output 
power of the laser is preferably 1 00 mW or more, and a multi-t)eam laser device is preferably used to reduce the light 
exposure time. The light exposure time per pixel is preferably within 20 fisec. The energy irradiated on the recording 
material is preferably 1 0 to 300 m J/cm^. When the energy for light exposure is too low, the curing of the photosensitive 
layer does not suffkHentty proceed. When the energy for light exposure is too h^h, the image-reoording layer may be 
so ablated with the laser to damage the image. 

(01 59] The light exposure method in the invention can be carried out by overlapping beams from a light source. The 
term "overiapping" means that the distance b^ween beam centers In the sutKScanning direction is smaller than the 
beam diameter. For example, when tfte beam diameter is expressed in tenns of fuD-wklth half-maximum (FWHM). the 
overiapping can be quantitatively expressed as FWHM/distance betHveen beam centers in the 8uk>-6canning direction 
55 (l.e., overiapping coefficient). The overiapping coetncient in the present invention is preferably 0.1 or more. 

[01 60] The scanning system using a light source in the light exposure device of the present invention is not particularly 
limited, and known scanning methods such as a drum outer surface scanning method, a drum inner surface scanning 
method or a flattied scanning method can be used. The channel of the light source may be single or multi-channel. 
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but in the case of the drum outer surface scanning method, a mutti-channel is preferably used. 
[0161] Inthe present invention, deveiopnienttrealrnemrTiay be carried out inrinr^iatety after light'«)qM^ hovvever, 
it is preferable that the developnnent treatment is carried out after heat treatment, that is, ttiat heat treatment is carrfed 
out b^ween the light exposure step and the development step. This heat treatment is carried out pr^erably f or bett»een 

5 5 seconds to 5 minutes at a temperature In the range of 60" to 150<*C. 

[0162| The heat treatment can be carried out by a method selected from various known methods in the art Examples 
of such methods include a heating a pianographic printing plate precursor functioning as the Image forming material 
by bringing the printing plate precursor into contact with a panel heater or a ceramic heater, and, in a non-contact 
system, heating the printing plate precursor with a lamp or hot air. By subjecting the printing plate precursor to such 

10 heat treatment, the amount of laser energy necessary for recording an image can be reduced. 

[0163] In the present invention, a pre-washing with water to remove the prote<^e layer may be earned out before 
the development step. In pre-washing, tap water for example is used. 

[01 64] The planographic printing plate precursor of the present invention is subjected to developrnent treatment after 
light exposure (or after light exposure and a heating step). The developing solution used in the developing treatment 

IS is particuiarty preferably an aqueous alkali solution at pH 14 or less, more preferably an aqueous alkali solution at pH 
8 to 12 containing an anionic surfactant. For example, mentton is made of inorganic alkalis such as tn*basic socfium 
phosphate, tribasic potassium phosphate, tribasic ammonium phosphate, dbasic sodium phosphate, dibasic potassi- 
um phosphate, dibask: ammonium phosphate, sodium carbonate, potassium cartionate, ammonium cart)onate, sodium 
bicartx>nate, potassium bicart>onate, ammonium bteart>onate, sodium k>orate, potassium borate, ammonium trarate, 

20 sodium hydroxide, ammonium hydroxkie, potassium hydroxide and lithium hydroxide. Use is also made of organic 
alkalis such as monomettrylamine, dimethylamine, trimettiyiamine, monoethylamlne. diethytamine, triethylamine, mo> 
noisopropylamine, diisopropyiamine, triisopropytamine, n-butytamlne, monoethanolamine, diettianolamine, trieth- 
anolamine, monoisopropanolamine, diisopropanolamine, ethylene Imine, ethylene diamine, and pyridine. These alkalis 
are used singly or in combinatkin thereof. 

2S [01 65] In the development process of the planographk: printing plate precursor of the present invention, an anionte 
surfactant is added in an amount of 1 to 20% by mass, preferably 3 to 1 0% by mass, to the developing solution. When 
the amount thereof is too tow, the developabi% is deteriorated, while when the amount is too high, the strength of an 
image, such as abrasion resi^ance. msQf be deteriorated. The anionk: surfactant includes, for example, sodium salts 
of lauiyl alcohol sulfate, ammonium salts of lauryi alcohol sulfate, sodium salts of octyl alcohol sulfate, alkyt aryl sul- 

30 fonates such as sodium isopropyl naphthalene sulfonate, sodium isobutyl naphthalene sulfonate, sodium polyoxyeth- 
yiene glycol mononaphthyi ether sulfate, sodium dodecyl benzene sulfonate and sodium m-nitrobenzene sulfonate, 
higher alcohol sulfates having 8 to 22 cartjon atoms such as sodium secondary alkyi sulfate, fatty alcohol phosphates 
such as sodium cetyl akx>hol phosphate, alkyiamide sulfonates such as C|7H33CON(CH3)CH2CH2^3'^3i ^"^1 dibasb 
aliphatic sulfonates such as sodium dioctyt sulfosuocinate and sodium dihexyl sulfosuoctnate. 

35 [0166] If necessary, an organk; solvent such as t>enzyl ateohol miscible with water may be added to the developing 
solution. The organic soh^ent is preferably the one having a water solubility of at>out 1 0% by mass or less, more pref- 
erably 5% by mass or less. Examples of such organic solvents include 1 -phenyl ethanol, 2-phenyl ethanol, 3-phenyl 
propanol, 1 ,4-phenyl butanol, 2,2-phenyl butanol, 1 ,2'^henoxy ethanol, 2-benzyloxy ethanol, o-m^oxy benzyl alco- 
hol, m-methoxy t>enzyl alcohol, p-methoxy benzyl alcohol, beruEyl alcohol, cydohexanol, 2-methyl cydohexanoi, 4-me- 

40 thyl cydohexanol and 3-methyl cydohexanol. The content of the organte solvent is preferably 1 to S% by mass relative 
to the total mass of the developing sdutton used. The amount of the organic solvent used is related dosely to the 
amount of the surfactant used, and as the amount of the organb solvent is Increased, the amount of the ankmtc sur- 
factant is preferably increased. This is t>ecause if the organk: solvent is used In a higher amount in the presence of a 
smaller amount of an anionic surfactant, the organk; solvent is not dissolved, thus failing to secure good devek>pabil}ty. 

^ [01 67] If necessary, additives such as a deforming agent and hard water-softening agent can be contained. The hard 
water-softening agent indudes, for example, polyphosphates such as Na2P207, NagPgOg, NagPgO^, Na204P(iMa03p) 
PO^Na^f and Calgon (sodium potymetaphosphate), aminopolycart>oxylic adds (for example, ethylenediaminet^raace- 
tk: add, potassium salt thereof, sodium salt thereof; diettiylenetriaminepentaacetk; add, potassium salt thereof, sodium 
salt thereof; triethylenetetraminehexaacetk; add, potassium salt thereof, sodium salt thereof; hydroxyethylenediamin- 

so etriacette add, potassium salt thereof, sodium salt thereof; nitrilotriacetic add, potassium salt thereof, sodium salt 
thereof; 1 ,2-diaminocydohexanetetraacetic add, potassium salt thereof, sodium salt thereof; 1 ,3-diamino-2'i3ropanol 
tetraaoetk: add, potassium salt thereof, sodium salt thereof); other polycart>oxylk; adds (for example, 2-pho8phonok»- 
utanetricarboxylk: add-1,2,4, potassium salt thereof, sodium salt thereof; 2-phosphonobutBnonetricartx>xylte add- 
2,3,4, potassium salt thereof, sodium salt thereof), organic phosphonic adds (for example, 1-phosphonoethanetricar- 

55 fc>oxylic add-1 ,2,2, potassium salt thereof, sodium salt thereof; 1 -hydroxyethane-1 ,1 -diphosphonic add. potassium salt 
thereof, sodium salt thereof ; and amlnotri(methylene phosphonk: add), potassium salt thereof , and sodium salt thereof . 
The optimum amount of the hard water-softening agent is varied depending on the hardness and amount of hard water 
used, but generally the hard water-softening agent is contained in the range of 0.01 to 5% by mass, more preferably 
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0.01 to 0.5% by mass, in the developing solution used. 

[0168] When the planographic printing plate precursor is developed with an autonnatic developing machine, the de- 
veloping solution is exhausted depending on throughput, and thus throughput capacity may be recovered using a 
replenishing solution or a fresh developing solution. In this case, the solution is replenished by a method described in 
s US Patent No. 4.882.246. Developing solutions described in JP-A Nos. 50-26601. 58-54341. JP-B Nos. 56^39464. 
56-42860 and 57-7427 are also preferable. 

[0169] The planogrEiphic printing plate precursor which was subjected in this mannerto development process is post- 
treated with washing water, a surfactant-containing rinse, and a desensitizing solution containing gum arable and starch 
derivatives, as described in JP-A Nos. 54-8002, 55-115045 and 59-58431 . These treatments can be used in combi- 
io nation as post-treatment of the planographic printing plate precursor of the present invention. 

[01 70] In the method of producing the planographic printing plate precursor of the present invention, the whole surface 
to heating of the images dfter development is subjected to heating or light exposure for the purpose of improving 
strength of Image areas and printing durability. 

(0171 ) Very severe conditions can be utilized in heating after development. Usually, heating is carried out in the range 
IS of 200 to 500°C. When the heating temperature after development is low, a sufficient image area strengthening effect 
cannot be achieved, while when the temperature is too high, there may arise problems such as deterioration of the 
substrate and thermal degradation of the image areas. 

[0172] The planographc printing plate obtained by these treatments is loaded onto an offset printing machine, etc. 
and used for printing on a large number of papers. 
20 (0173] At the time of printing, a plate cleaner used for dirt removal from the plate includes PS plate cleaners known 
in the art. such as CL-1 , CL-2, CP, CN-4, CN, CG-I . PC-1 , SR and IC (Fuji Photo Rm Co., Ltd.). 

EXAMPLES 

25 (01 74] Hereinafter, the present invention will be described with reference to the following examples, but the present 
invention is not limited thereto. 

[Examples 1 to 10, Comparative Example 1] 

30 [Preparation of a substrate] 

<Aluminum plate> 

[0175] An aluminum alloy containing 0.06% by mass Si. 0.30% by mass Fe, 0.001 % by mass Cu. 0.001 % by mass 
35 Mn. 0.001% by mass Mg. 0.001% by mass Zn and 0.03% by mass Ti, the balance being Al and inevitable impurities, 
was used to prepare a melt, then subjected to a molten metal treatment, filtered and formed into an ingot of 500 mm 
in thickness and 1200 mm in width with a DC casting method. After its surface layer of 10 mm in avemge thickness 
was shaved with a surface shaving machine, the ingot was kept at 550*^0 for about 5 hours, and when the temperature 
was reduced to 400**C, the ingot was formed Into a rolled plate of 2.7 mm in thtekness with a hot rolling mill. Then, the 
40 plate was subjected to heat treatnnent at 500**C with a continuous annealing device and finished in cokJ rolling to give 
the plate a thkdoiess of 0.24 mm as an aluminum plate of JIS 1050 material. This alunrrinum plate was formed into a 
plate of 1030 mm in width and then subjected to the following surface treatment. 

<Surface treatment> 

45 

[01 76] In the surface treatment, the following treatments (a) to (j) were successively conducted. After each treatment 
and water washing, all remaining liquid was removed with nip rollers. ^ 

(a) Mechanical surface roughening treatment 

so 

[0177] Using the device shown in Fig. 3, the surface of the aluminum plate was subjected to mechanical surface 
roughening treatment with a rotating roller-shaped nylon brush while being supplied with an aqueous suspension of 
an abrasive having a specific gravity of 1 .12 (Pamis) as an abrasive slurry. In Fig. 3. 1 is the aluminum plate. 2 and 4 
are roller-shaped brushes, 3 is the abrasive slurry, and 5, 6. 7 and 8 are supporting rollers. The average particle diameter 
55 of the abrasive was 30 }un, and the maximum particle diameter was 1 00 \vm. The nylon brush was made of 6*1 0 nylon, 
the length of the brush bristle was 45 mm, and the diameter of the brush brisUe was 0.3 mm. The nylon brush had 
bristies arranged densely in holes in a stainless steel cylinder of ^300 mm. 

Three rotating brushes were used. The distance between the two supporting rollers (^200 nm) under the brushes was 



45 



EP1449 650 A2 



300 mm. The brush roller was pressed against the aluminum plate until the loading of a driving motor for rotating the 
brush was increased to 7 kW plus relative to the loading before the brush roller was pressed against ttie aluminum 
plate. The direction of rotation of the brush was the same as the transporting direction of ttte aluminum plate. The 
numt>er of revolutions of the brush was 200 rpm. 

5 

(b) Alkali etching treatment 

[01 78] The aluminum plate obtained above was subjected to etching treatment by spraying with an aqueous solution 
of sodium hydroxide at a concentration of 2.6% by mass and aluminum ion at a concentration of 6.5% by mass at a 
to temperature of 70^C, whereby the aluminum plate was dissolved in an amount 1 0 g/lm^. Thereafter, the aluminum 
plate was washed by spraying with water 

(c) Desmut treatment 

15 [0179] The aluminum plate was subjected to desmut treatment with an aqueous solution (containing 0.5% by mass 
aluminum ion) of 1 % by mass nitric acid at a temperature of 30"C and then washed by spraying with water. The aqueous 
solutton of nitric add used in desmut treatment was a waste liquid In the step of electrochemical surface roughening 
treatment with an alternating current in an aqueous solution of nitric add. 

20 (d) Electrochemk:al surface roughening troatrrtent 

[0180] The plate was continuously subjected to electrochemk^al surface roughening treatment with an attemating 
voltage of 60 Hz. The electrotytk^ solution used was 1 0.5 g/L aqueous nitric add solution (containing 5 g/L aluminum 
ion and 0.007% by mass ammonium ion) at a temperature of 50'*C. The alternating cument power source wavefomi is 

25 shown in Rg. 4, and the electrochemcal surface roughening treatment was carried out with a cart>on electrode as a 
counter electrode, wherein the time TP required for the electric current to reach from 0 to the peak was 0.8 msec., the 
duty ratio was 1 :1 and a trapezoid rectangular wave alternating current was used. Ferrite was used as an auxiliary 
anode. The electrolytk: bath used is shown in Fig. 5. In Rg. 5, Numeral 11 denotes an aluminum plate, 12 denotes a 
radial drum roller, 13a and 13b denote main electrodes. 14 denotes an electrolytic solution, 1 5 denotes an electroiytic 

30 solution supplying inlet, 1 6 denotes a slit, 1 7 denotes an electrolytk^ solution passage. 1 8 denotes an auxiliary anode, 
19a and 19b denote thyristors, 20 denotes an altemate power source, 21 denotes a main electrolytk: bath, and 22 
denotes an auxiliary anode bath. 

[0181] The current density was 30 A/cfrn^ in temns of the electric current peak, and the electrical quantity was 220 
C/dm2 in terms of the total electrical quantity upon anodizing of the aluminum plate. An effective shunt current of 5% 
35 of the electric current from the power source was fed to the auxiliary anode. Thereafter, the plate was washed toy 
spraying with water. 

(e) Alkali etching treatment 

40 [0182] The aluminum plate was subjected to etching treatment by spraying with an aqueous solution of sodium 
hydroxide at a concentratton of 26% by mass and aluminum ion at a concentration of 6.5% by mass at a temperature 
of 32**C, whereby the aluminum plate was dissolved in an amount of 0.50 g^, and smut components based on 
aluminum hydroxkie formed by the electrochemfeal surface roughening treatment using the attemating current in the 
previous stage were removed, and the edge of the formed pit was dissohred to smooth the edge. Thereafter, washing 

45 tiy spraying with water was carried out. 

(f) iDesmut treatment ^ 

[01 83] The aluminum plate was subjected to desmut treatment with an aqueous solution (containing 4.5% by mass 
so aluminum ion) of 15% by mass nitric add at a temperature of 30^*0 and then washed by spraying with water. The 
aqueous solution of nitric add used in desmut treatment was waste liquid in the step of electrochemical surface rough- 
ening treatment with an alternating current in an aqueous solution of nitric add. 

(g) Electrochemnal surface roughening treatment 

55 

[0184] The plate was subjected continuously to electrochembal surface roughening treatment with an alternating 
voltage of 60 Hz. The electrolyte used was 5.0 g/L aqueous hydrochloric add solution (containing 5 g/L aluminum kin) 
at a temperature of 35^*0. The altemating cun^ent power source waveform is shown in Rg. 5, and the electrochemteal 
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surface roughening treatment was carried out with a carbon electrode as a counter electrode, wherein the time TP 
required for the electric current to reach from 0 to the peak was 0.8 msec., the duty ratio was 1 :1 and a trapezoid 
rectengular wave alternating current was used. Ferrtte was used as an auxDiary anode. The electrolytic bath used is 
shown in Rg. 5. 

5 [0185] The current density was 25 A/dm^ in terms of the electric current peak, and the electrfcal quantity was 50 C/ 
dm2 in terms of the total electrical quantity upon anodizing of the aluminum plate. Thereafter, the plate was washed 
by spraying with water. 

(h) Alkali etching treatment 

w 

[0168] The aluminum plate was subjected to etching treatment by spraying with an aqueous solution of sodium 
hydroxide at a concentration of 26% by mass and aluminum ion at a concentration of 6.5% by mass at a temperature 
of 32**C, wheretiy the aluminum plate was dissolved in an amount of 0.10 gftv^, and smut components based on 
aluminum hydroxide fonned by the electrochemical surface roughening treatment using the alternating current in the 
«5 previous stage were removed, and the edge of the formed pit was dissolved to smooth the edge. Tltereafter, washing 
by spraying with water was carried out. 

(i) Desmut treatment 

20 [0187] Tbe aluminum plate was subjected to desmut treatment with an aqueous solution (containing 0.5% by mass 
aluminum ion) of 25% by mass sulfuric add at a temperature of 60*0 and then washed by spraying with water. 

Q) Anodizing treatment 

25 |p1B8] Anodizing treatment was carried out with an anodizing device having the structure shown In Rg. 6 to provide 
a substrate for planographic printing. In Fig. 6, Numeral 410 denotes an anodizing treatment device, 412 denotes a 
power supplying bath, 414 denotes an electrolytic bath, 416 denotes an aluminum plate, 418 and 426 denotes elec- 
trolytic solutions, 420 denotes a power supplying electrode, 422 and 428 denote rollers, 424 denotes nip rollers, 430 
denotes an electrolytk: electrode. 432 denotes a bath wall, an6 434 denotes a direct current power source. 

30 [0189] The electrolytic solution supplied to the first and second electrolytic zones were sulfuric add solution. Both 
the electrolytes were 1 70 g/L sulfuric add (containing 0.5% by mass aluminum ion) at a temperature of Sd^'C. Thereafter, 
washing by spraying with water was carried out. The final anodized coating was 2.7 g/rn?. 
[01 90] The Ra of the substrate obtained by the above treatment was 0.45. 

3S [Undercoat] 

[01 91 ] Next, an undercoat solution shown betow was applied by use of a wire bar onto the aluminum substrate and 
dried at 90^C for 30 seconds in a hot-air drying oven. The amount of the coating after drying was 10 mg/hn?. 

40 <Undercoat solution> 

[0192] 

Ethyl acrylate/sodium 2-acrylamkle-2-methyM -propanesulfonate copolymer (molar ratk) 75:1 5) 0. 1 g 
45 2-Aminoethylphosphonic add 0.1 g 

Methanol 50 g 
Deionized water 50 g 

/ 

[Photosensitive layer] 

so 

[01 93] Next, the photosensitive layer coating solution [P-1 ] below was prepared and applied by the use of a wire bar 
onto the aluminum sutistrate which had t>een coated with the undercoat descrft>ed atxive. The solution was dried at 
122**C for 43.5 seconds in a hot-air drying oven to form a photosensttive layer. The coating amount after drying was 
1.4gAn2. 



47 



EP1 449 650 A2 



<Photosensftive layer coating solution [P-1> 
(01941 

Infrared ray absorber (IR-I ) 0.08 g 
Polynierization initiator (OS-1) O^g 
Polymerizable compound 
type and content (g) shown in Table 1 
Binder polynner (BT-1 ) 1 .00 g 
Ethyl Violet chloride 0.04 g 
Fluorine-type surfactant 

(MEGAFAC F-7B0-F from Dainippon Ink and Chemicals, Inc.) 0.03 g 
Trtmeilitic add 0.1 g 
Methyl ethyl ketone 10.4 g 
Methanol 4.63 g 
1-Methoxy-2-propanol 10.4 g 

[0195] The structures of the infrared absorbing agent (IR-1 ), the polymerization initiator (OS-1 ), and the binder (BT- 
1) used in the photosensith^ layer coating solution are shown below: 

Infrared at>sorbing agent (IR-1 ) 



BM96I 



CI 




BF4 



Polymerization initiator (IS-1) 



[0197] 




✓ 
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Binder polymer (BT-1) 



[0198] 



5 



— (CHsj-p^ 



— (CHa^lg^ — (CH^];),-3 





CONH 



15 



[Protective layer (overcoat layer)] 



[0199] An aqueous mixed solution of polyvinyl alcohol (degree of saponification, 98% by mole; degree of polymeri- 
zation of 500) and polyvinyl pyrrolidone (Rubiscol K-30 manufactured by BASF) was applied onto the surface of the 
photosensitive layer by the use of a wire bar and dried at 125"C for 75 seconds in a hot-air drying oven. The content 
of PVA was 85% by mass, and the coating amount (coating amount after drying) was 1 .5 gfm^. The coefficient of 
25 dynamic friction of the surface of the protective layer was 0.45. 

[0200] The planographic printing plate precursors in Examples 1 to 10 and Comparative Example 1 were obtained 
in the manner descr{k>ed above. 



(1) Evaluation of sensitivity 

[0201] The resultant planographic printing plate precursor was exposed to light with output power in the range of 0 
to 8 W changed by 0.15 in log E with a resolution of 175 1 pi at an outer drum revolution number of 150 rpm by Trend- 

35 setter-3244VX (from CREO Co., I^d.) equipped with a water-cooling 40-W infrared semiconductor laser. Light exposure 
was carried out under the condition of 50% RH at 25''C. After the light exposure, the protective layer was removed 
with washing with tap water, and development was carried out at 30°C for 12 seconds in an automatic developing 
machine LP-1310HII manufactured by Fuji Photo Rim Co., Ud. A dilution of DV-2 (Fuji Photo Co.. Ltd.) with water 
in a ratio of 1 :4 was used as the developing solution, and a dilution of FP-2W (Fuji Photo Rim Co., Ltd.) with water in 

40 a ratio of 1 :1 was used as the finisher. 

[02021 "Hie density of the developed Image portion of the planographic printing plate was measured with a Macbeth 
reflection densitomer RD-918, and a red filter attached to the densitomer was used to measure the cyan density. A 
reciprocal number of the amount of exposure light necessary for attaining a density of 0.8 was evaluated as sensftivity. 
Assuming that the sensitivity of the planographic printing plate obtained in Comparative Example 1 was regarded as 

45 100, the evaluation results of the other plarfogrophic printing plates are shown in relative sensitivfty. A higher value is 
indicative of higher sensitivity. The results are shown in Table 1 . 

(2) Evaluation of raw stock storabillty ^ 

50 [0203] The unexposed planographic printing plate precursor was stored at ZS^'C under 50% RH for 2 hours fin order 
to regulate the humidity, and sealed with an aluminum kraft paper and stored at 50**C for 3 days, and subjected to l^ht 
exposure and development in the following method, and the density of the non-image area was measured by a Mactwth 
reflection densitomer RD-91 8. The planographic printing plate precursor just after preparation was also subjected to 
light exposure and devetopment in the same manner, and the density of the non-image area was measured. In the 

55 examples, the different Afog between the non-image areas was determined and used as an indicator of raw stock 
storabillty. A smaller Afog value indk»tes higher raw stock storabillty, and 0.02 or less is a practically usable level. The 
results are shown in Table 1 . 



[Evaluation] 



30 
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(Light exposure/development) 



10 



20 



[0204] A solid image with a resolution of 1 75 1 pi on the planographic printing plate precursor was exposed to tight 
with an output power of 8 W at an outer drum revolution numt»er of 208 rpm with an energy of 100 mJ/bm^ on ttte 
printing matrix by Trendsetter-3244VX (from CREO Co., Ud.) equipped with a water-cooling 40-W infrared semicon- 
ductor laser. After the light exposure, the protective layer was removed with washing with tap water, and the image 
was developed in the same method as in (1) Evaluation of sensitivify at>ove. 

(3) Evaluation of printing durability 

[0205] 80% screen tint image with a resolution of 1 75 1 pi on the prepared planogrEiphIc printing plate precursor was 
exposed to light with an output power of 8 W at an outer drum revolution number of 208 rpm with an energy of 100 
mJ/cm^ on the printing matrix by Trendsetter^44VX (Creo) equipped with a water-cooling 40-W infrared semicon- 
ductor laser. After the light exposure, the protective layer was removed with washing with tap water, and the image 
was developed in the same method as in (1) Evaluation of sensitivity above. The resulting planographic printing plate 
was used in printing wfth a printing machine Lithron manufiactured by Komori Corporation, while the ink was wiped 
from the surface of the printing plate after printing of every 1 0.000 prints. The numt>er of complete prints was regarded 
as an Indicator of printing durability. The results are shown in Table 1 . 

Table 1 





Potymerizable 
compound 


Content 
(9) 


Sensitivity 
25'C50%RH 


Raw stock 
storability 
Afog 


Printing 
durability 
(number of 
prints) 


Example 1 


M-3 




115 


±0 


100.000 


Exainple2 


M-5 




120 


0.01 


100,000 


Examples 


M-10 




115 


0.01 


100.000 


Example 4 


M-13 




115 


0.01 


100.000 


Examples 


M-16 




110 


±0 


90,000 


Example 6 


M-18 




130 


0.01 


100.000 


Ex£imple 7 


M-21 




110 


0.01 


90,000 


Example 8 


M-23 




125 


0.01 


120.000 


Examples 


M-13 


0.8 


110 


0.01 


100,000 


Dipentaerythritol 
hexaacrylate 


0.2 


Example 10 


M-3 


0.8 


110 


±0 


100.000 


Dipentaerythritol 
hexaacrylate 


0.2 


Comparative 

Example 1 


Dipentaerythritol 
hexaacrylate 


1 


100 


0.01 


50000 



30 



35 



40 



45 



SO 
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[0206] As is evident from Table 1, it was found that the planographk: printing plate precursors in Examples 1 to 
lOexhIbit excellent sensitivity, raw stock storability, and printing durBt>ility. In contrast, the planographk^ printing plate 
precursor In Comparative Example 1 had raw stock storability. but was problematic on a practical level and inferior in 
sensitivity and printing durability, partk:ulariy printing durability. 

[0207] According to the present invention, there can be provided a photosensitive composition whk:h Is highly sen- 
sitive, excellent in storage stability (raw stock storabilrty) and useful as a photosensitive layer of a negative planographic 
printing plate precursor, as descrit>ed above. According to the present invention, there can also be provided a negative 
planographic printing plate precursor which is capable of highly sensitive recording with an infmred laser and excellent 
In storage stability (row stock storability) and printing durability. 
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Claims 



1. A photosensitive composition contprising an intFared absorbing agent, a sulfbnium salt polymerization initiator, a 
polynierizable compound having a urethane skeleton and a binder polymer. 

2. A photosensitive composition according to daim 1 , wherein the polymerizable compound having a urethane skel- 
eton is an addition-polymerizable compound having at least one urethane linkage and at least one ethylenically 
unsaturated k>ond. 

3. A photosensitive composition according to daim 2, wherein the addition-pdymerizable compound has two or more 
ethylenically unsaturated t>onds. 

4. A photosensitive composition according to daim 1 , wherein the sulfonium salt polymerization initiator is an onium 
salt represented t>y the following generEd formula (I): 



wherein R^''. R^^ and R^^ each Independently represent an optionally substituted hydrocartdon group having 
20 or less carbon atoms; and Z^^' represents a counterion selected from the group insisting of a halogen ion, a 
perchtorate ion. a tetraRuoroborate kin, a hexafluorophosphate ion, a cartx>xylate Ion and a sulfonate km. 

5. A photosensitive composition according to daim 1 , wherein the binder polymer has a repeating unit represented 
by the fdlowing general fonnula (i): 



wherein R^ represents a hydrogen atom or a methyl group; R^ represents a linking group composed of two 
or more atoms selected from the group consisting of a carbon atom, a iiydrogen atom, an oxygen atom, a nitrogen 
atom and a sulfur atom, and wherein the total number of atoms in 1^ is 2 to 82; A represents an oxygen atom or 
-NR3- In which R^ represents a hydrogen atom or a monovalent hydrocartMm group having 1 to 10 carbon atoms; 
and n is an Integer from 1 to 5. 

6. A photosensitive composition according to daim 1 , wherein the infrared absorbing agent is a dye having an ab^ 
sorptk>n maximum at a wavelength of 700 to 1200 nm. 

7. A photosensitive composition according to daim 6, wherein the Infrared absori^ing agent is selected from the group 
consisting <rf cyanine dyes, phthalocyanine dyes, oxonol dyes, squarylium dyes, pyrylium salts, thiopyrylium dyes 
and nickelthiolate complexes. 

8. A planographic printing plate precursor comprising a photosensitive layer disposed on a sutistrate, wherein the 
photosensitive layer induding the photosensitive composition according to daim 1 . 

9. A planographic printing plate precursor according to daim 8, wherein a protective layer is disposed on the photo- 



General formula (I) 




:s*-R^3 z 



.11- 



General formiila (i) 
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sensitive layer. 

10. A planographic printing plate precursor according to claim 8, wtterein the polynnerizat>1e compound having a ure- 
thane skeleton is an additlon^lymerizable compound having at least one urethane linkage and at least one 
ethylenteally unsaturated bond. 

11 . A planographic printing plate precursor according to claim 10. wherein the addition-polymerizable compound has 
two or more ethylenically unsaturated bonds. 

12. A planographic printing plate precursor according to daim 8, wherein the sulfonium salt polymerization initiator is 
an onium salt represented by the following general fonmula (I): 



General formiila (I) 



' ^S*-R" Z 



11- 



wherein R^^. and r13 each Independently represent an optionally substituted hydrocari^on group having 
20 or less cartoon atoms; and Z^i~ represents a counterion selected from the group consisting of a halogen ion, a 
perchlorate Ion, a tetrafluorokK>rate Ion, a hexafluorophosphate ion, a cartMxylate ion and a sulfonate ion. 

13. A planographic printing plate precursor according to daim 8, wherein the binder polymer has a repeating unit 
represented by the following general fonmula (i): 



General formula (i) 




Gr^/^^(COOH)n 



wherein R** represents a hydrogen atom or a methyl group; R? represents a linking group composed of two 
or more atoms selected from the group consisting of a cart>on atom, a hydrogen atom, an oxygen atom, a nitrogen 
atom and a sulfur atom, and wherein the total number of atoms in R? is 2 to 82; A represents an oxygen atom or 
-NR^ in whteh R^ represents a hydrogen atom or a monovalent hydrocart>on group having 1 to 10 carbon atoms; 
and n is an integer from 1 to 5. 

14. A planographic printing plate precursor according to daim 8, wherein the infrared absorbing agent is a dye having 
an absorption maximum at a wavelength of 700 to 1200 nm. 

15. A planographic printing plate precursor according to daim 14, wherein the infrared at>sorbing agent is selecte^ 
from the group consisting of cyanine dyes, phthalocyanine dyes, oxonol dyes, squarylium dyes, pyrylium saltg, 
thiopyrylium dyes and nk^kelthiolate complexes. 

16. A planographk: printing plate precursor according to daim 8. wherein a coating amount of the photosensitive layer 
after drying is 0.1 to 10 gffv^. 

1 7. A planographic printing plate precursor according to claim 8, wherein the protective layer contains polyvinyl cdoohol 
as a major component. 

18. A planographic printing plate precursor according to daim 8. wherein the planograph» printing plate precursor is 
subjected to imagewise exposure with laser light having a wavelength of 750 to 1400 nm. 
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LIGHT AT 640 nm 



DETECTION OF A CHANGE IN LAYER 
THICKNESS BY INTERFERENCE 



P^TOSENSITIVE LAYER 

~ SENSITIVE 
MATERIAL 

SUBSTRATE 




DEVELOPING 
SOLUTION 
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